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Following an unprecedented rise in passenger traffic, 
Mid-Continent Air Lines has ordered a fleet of Lockheed 
Lodestars for its Minneapolis-Tulsa run. Latest and largest of 
the Lockheed line, the Lodestar brings to Mid-Continent’s 
passengers new standards of speed and luxury . . . with the same 
proven dependability of Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 





The Howard for 1940 combines excel- 
lenl vision for Pilot and Passengers, 
with interior spaciousness for 5. Excel- 
lent take-off performance with unusual 
useful load carrying capacity. High 


cruising speed with a slow comfortable 
landing characteristic. Super-stability 
in the air with airliner quietness. Ask 
for a demonstration. Send for a copy 
of the Aircrafter. Prompt deliveries. 
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T)IPER progress continues to dominate! The new 
Cub Coupe, with a Lycoming or Continental “65,” 
is aviation's most economical, complete side-by-side 
plane for private owners. The re-styled interior has 
smartly tailored two-tone upholstery and a beautiful, 
conveniently arranged instrument panel. A completely 
cowled engine adds a sleek streamlining to the Coupe’s 
well-known comfort and capaciousness. Most other 
planes’ “extras” are standard equipment ... tail wheel, 
brakes, lights, battery and compass. Complete, from 
$1910 ... as little as $637 down and easy payments. 

F1IF.E FLIGHT DEMONSTRATION by the nearest 




OUTSELLS ALL OTHER LIGHT PLANES COMBINED 


lELERRATIAO .i STRAIGHT YEARS OF I I B EEAOERSIII1* 
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will make all the rest of your life. Curtiss- Wright 
Tech career training is carefully designed to do 
just one thin g — MAKE MORE MONEY FOR 
YOU, and for all other Curtiss-Wright Tech 
graduates. Our hundreds of successful gradu- 
ates prove that Curtiss-Wright Tech training 
gets results and always pays. It has provided 


them with a profitable occupation and secure 
future since it trained them in advance for the 
highest position they could ever expect to 
occupy. IT CAN DO THE SAME FOR YOU. 
We invite your consideration, investigation and 
comparison. The handy coupon will bring you 
full details. Use it. 


<U RTiS.S M WRIGHT 
TGCIHIMIIICA.1L tip INSTITUTG 

UNDER PERSONAL SUPERVISION OF MAIOR C. C. MOSEIEV SINCE IIS ESTADIISHMENT IN 1029 

ConUado*. to ike. 11. S. A\*ny. Ai* Co*j+s 

GRAND CENTRAL AIR TERMINAL • 1226 AIRWAY • GLENDALE (LOS ANGELES) CALIFORNIA 
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HIGHEST MOTOR EFFICIEHCT : 



Due Largely To 

SIOUX VALVE TOOLS 


From Transport Lines, Manufacturers and 
Airports, everywhere — come the reports that 
precision SIOUX equipment meets their most 
exacting requirements on motor mainte- 
nance. Result — hundreds of flight hours with 
highest motor efficiency. 

SIOUX TOOLS are not only dependable 
for precision accuracy but also so fast that 
their use makes possible a definite saving 
of time and money. 


WORLD OVER 



UNIFORMITY — The Seed of Dependability 

The uniform precision and endurance of New Departure forged steel ball 
bearings is not simply a matter of grinding parts to microscopic tolerances — 
it is the final result of exact control of accuracy at more than one hundred 
operations from steel to completed bearing. 

NEW DEPARTURE 

NEW DEPARTURE - DIVISION OF GENERAL MOTORS - BRISTOL. CONNECTICUT 
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>, economical way to get snow off » 
»w up to 150 feet off the runway. 


left to thaw c 
|er wing tips or blo> 
airports. They have demonsli 
aging 100 feet in width and 


The low cost of Snogo equipment leaves no excuse for not I 
faction of Snogo for safer winter flying. Prices will surprise 
you. Ask our sales agents. 

KLAUER 

MANUFACTURING COMPANY 

Dubuque • Iowa 


COMPLETE SNOW REMOVAL 




CESSNA AIRCRAFT COMPANY 

WICHITA, KANSAS, U. S. A. 

Cable Address: C E S S C O — W I C H I T A 


TWIN ENGINE 



member of the Cessna family, the T-50 per- 
sonal transport. 

Here is an airplane which offers the safety, 
luxury, prestige and performance of a twin- 
engine craft at single-engine cost. Designed 
by the seme organization and built by the 
same shilled craftsmen that are producing the 
single-engine Cessna AIRMASTER, the 
World's Most Efficient Airplane. 
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We reproduce H. G. Aune’s answer 
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vision, 135 E. 42nd St., New York, N. Y. 


Texaco engineers are always ready to c.sj'mJ M^T unPAT. Nelw 


TEXACO Aviation Products 


Speed Up Airport Snow Clearing! 




-DO IT AT LESS COST WITH FWD TRUCKS 




D ESIGNED expressly with snow removal service in mind, FWD 
trucks are the nation's first choice for this important job. This 
national preference arises from the fact that FWD puts more of 
the developed power behind the snowplow — special gear ratios, 
ample reserve power, the use of special steels, and the balanced 
traction of four driving wheels distinguish these powerful trucks 
from equipment merely commandeered for snow removal service. 
Airports find the FWD truck handles not only snow removal but 
the complete airport maintenance problem. Equipped with bull- 
dozers and dig-and-carry earth movers FWD trucks, single handed, 
have built complete airports. The FWD answers every need — 
from fast, low-cost snow removal to maintenance service at dis- 
tant emergency landing fields. 

FWD specializes in building equipment for airport service — new 
developments and methods for maintenance are given thorough 
and practical tests under actual operating conditions at the 
Municipal Airport in Clintonville . . . Cost data and operating 
records on airport snow removal are available and will be 
gladly sent to you on request. 

THE FOUR WHEEL DRIVE AUTO COMPANY 
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Avia tion 

Production 


demands smooth, durable 
working surfaces . . , 



and 

“HALLOWELL” 

STEEL 

WORK-BENCHES 

fill the bill! 


The ideal work-bench for avia- 
tion production and maintenance 
must have the advantages of 
Smooth Working Surface, Last- 
ing Rigidity and Easy Movabil- Laminated wood , ops availabl(! i( dasirad 
ity. In “Hallowells” you get 
them all plus neat appearance. 

Working surfaces are one sturdy sheet of steel that stays 
smooth no matter how severe the treatment it may receive. 
The entire construction is extremely rigid yet it can be taken 
apart and moved to a new location for changed production ' 
needs. After re-setting up, the “Hallowell” Bench is strong and 1 
sturdy as new. 


Home made wooden benches, as you may have discovered, soon become splint- 
ery, wobbly and perhaps oil-soaked. Try to move them and you’ll have nothing 
but a pile of kindling on your hands. So for the same as it would cost to build 
them, why not install “Hallowells” and eliminate these disadvantages. We have 
a catalog — write for it NOW. 


Standard Pressed Steel Co. 


JENK1NTOWN, PENNA. 



THE METAL OF TODAY 

mr i : __ 3 


IF A DESIGNER were asked the 
meaning of Mg, he would be 
correct in saying it was the techni- 

would be equally correct in saying 
it represents "the metal of today.” 
For magnesium meets the think- 
ing of manufacturers whose prod- 
ucts are in the tempo of the times. 
Its extreme lightness— fully one- 
third less weight than any other 
metal in common use — gives it a supreme advantage that is 
winning constantly increasing attention. 

A domestic supply of this useful and versatile metal is available 
in a series of low-cost alloys known as DOWMETAL*. Each 
alloy contains from 90 to 98 per cent Mg; each stresses some 
special quality. 

DOWMETAL has the widest possible application. It makes no 
difference what you make. If you use metal, probably its 
unique qualities will be of great value to you. 



DOWMETAL is available in sand, die, and permanent mold 
castings, forgings, sheet, strip, plate, bars, tubes and all stand- 
ard and special extruded shapes. It is the easiest of all metals 
to machine and well developed methods are available for 
fabrication and assembly. 

To determine what DOWMETAL can do for you, we offer our 
services for consultation. The illustrated booklet "Industry’s 
Lightest Structural Metal” is a complete discussion of mag- 
nesium and its alloys. Write for a copy today. 


THE DOW CHEMICAL COMPANY 






one 




O NE more proof of the superior safety, 
reliability and efficiency of Goodyear air- 
plane tires, tubes, wheels and liydraulicbrakes 
on large fast ships is their use on the new 
14-passenger all-metal Lockheed Lodestar 
airliner. 

In designing your aircraft our engineers are 


OO Y® or Goody e0r 
spec**®® fire*' 

v#V»ee»° 


prepared to show you how to obtain greater 
cushion underwheel with appreciable savings 
in undercarriage weight and housing space 
through the adoption of Goodyear running 
gear. For complete technical information, 
write: Aeronautical Department, Goodyear, 
Akron, Ohio, or Los Angeles, California. 



LYCOMING 

50 - 55 - 65-75 
Horsepower Engines 

Rely on Lycoming is the power word for 
1940 Piper Cub purchasers! In the pop- 
ular Piper Cub Trainer you can rely on 
the Lycoming "50” or "55”. In the 
splendidly styled new Piper Cub Coupe 
you can rely on the Lycoming "65”. 
The newest Piper Cub, the three-place 
Cruiser, derives i ts power from the new 
Lycoming Geared “75". These engines 
give you the outstanding performance, 
economy! and dependability which 
have won for them everywhere the 
title of "The Stars of the Skyways". 


P IPER CUB swings into 1940 with the finest airplanes in 
Cub history! You’ll buy them for their performance and 
their economy, as well as for Cub's traditional high order of 
dependability. For these same important reasons you'll want 
to specify a Lycoming for the new Cub you buy . . . reliable, 
alert and responsive . . . delivering a wealth of smooth, quiet 
power at the touch of the throttle . . . and with economy of 
operation and low maintenance cost that have made power by 
Lycoming the favorite with operators and private owners alike. 

SEND FOR FREE LITERATURE: Illustrated folders on Lycoming light-plane 
engines may be obtained from all Aeronca, Piper Cub orTaylorcraft dealers. 
Or write Depc. A140, Lycoming Division, Aviation Manufacturing Corpor- 
ation, Williamsport, Pennsylvania, U.S.A. Cable Address: Aviatcor. 

YOU CAN RELY ON 

LYCOMING 


FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 



AIR TOOLS fa AIRCRAFT 

DRILLS, GRINDERS AND RIVETERS 


Ingeraoll-Rand 

^ 11 BROADWAY, NEW YORK CITY 


For Aircraft Manu- 
facture; the Fabrica- 
tion of Iron, steel, 
Aluminum and Plas- 
tic Products; Tooling 
up Operations, and 
General Machine 
Shop Service. 







Martin contributions to aviation have been many and varied. They are valuable for the ex- 
perience they have given us, and for the inspiration they provide for future achievements. 
Martin contributions to ihe future of aviation will be even greater, and cover even more Fields 
than those of the past — because they are based on an ever-growing foundation of experience. 






precision is re-justified 
thousands of times a day! 



Pioneer Precision covers every step in the 
operation of this modern plant. Here skilled 
craftsmen work in controlled atmosphere, with 
equipment of the most advanced character. 


Every day, every flight, of the thousands of airline, army, navy 
and civilian aircraft Pioneer-equipped, provides new justifica- 
tion for the care and expense expended to maintain Pioneer 
Precision. Not that precision manufacture is unique with 
Pioneer craftsmen — plenty of other products are also made 
with admirable accuracy. That isn't the point. 

But the scrupulous care with which Pioneer safeguards 
such matters is a reflection of the serious service to which 
these excellent instruments are dedicated . . . and of the 
growing importance of instrument flying. 

PIONEER INSTRUMENT 

DIVISION OF BENDIX AVIATION CORPORATION 

BENDIX, NEW JERSEY 


AVIATION 
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Lycoming takes pride in being the first aircraft 
manufacturer to announce a Geared 75-horse- 
power engine. Designated as the Model GO- 
145-C Series Engine with a propeller speed of 
2015 r .p.m. , it has the same qualities of smooth- 
ness, reliability and economy of operation char- 
acteristic of all Lycoming light-plane engines. 
Already subjected to many hours of grueling 
ground and flight tests, the Lycoming Geared 
■’75” is destined to shine brilliantly in the 
skyways with the other Lycoming Stars. 


YOU CAN RELY ON 

LYCOMING 


ENGINE TYPE CERTIFICATE No. 210 

Send for FREE Literature! 

We shall be glad to send you com- 
plete details and specifications of 
the new Lycoming Geared 75- 
horsepower Engine. Address De- 
partment A140G, Lycoming Div- 
ision, Aviation Manufacturing 
Corporation, Williamsport, Pa., 
U. S. A. Cable address: Aviatcor. 


SO to 300 HP. 


FOR MILITARY AND CIVILIAN TRAINERS 


FOR PRIVATE AND COMMERCIAL PLANES 



Picked Up Along 
Editorial Airways 


This was News in 1939 — 

A review of the aeronautical high-spots of the year just 
ended as reported in the last 12 issues of AVIATION. 

JANUARY: CAA considers new pilot training program lor colleges. . . . Ex-Navy 
airman, Lt. Cmdr. Francis Reichelderfer, appointed head ol U. S. Weather Bureau. 

over 400 ptunes. . . . AVIATION'S editor reports on air iorces abroad. 


FEBRUARY: President Roosevelt puts air expansion program up to Congress. ... 




MARCH: Bomber crash opens up question ol release policy lor export ol military 
aircraft. . . . Deliveries ol Boeing Clippers for PAA transatlantic sorvico. . . . New 
Lockheod twin-onglned fighter in transcontinental speed dash. . . . CAA submits 


APRIL: Air Corps reorganizes GHQ Air Force, revises pilot standards in prepara- 
at 13 schools. . . . Capt. John H. Towers appointed Chief ol the Bureau of Aero- 

MAY: Col. Lindbergh goes on active duty, iniliates survoy of manufacturing and 
resigns from CAA. Hinkley made Chairman, Edward Warner appointed. 

JUNE: Interest centers on soaring meet at Elmira. . . . Air Corps selects nine 

S50 million contracts let. . . . Russian trans-Atlantic flight bogs down on Canadian 
island. . . . PAA opens Atlantic passenger service. 

JULY: AVIATION'S Maintenance Award goes to United. . . . DC-4 flies east for 


Congress passes air appropriations giving manufactu 
. . . EAL inaugurates autoglro shuttle service from 


flights. in north Atlantic.. . . . 


SEPTEMBER: N.A.C.A. gets additional S10.000.000 lor now lab. . . . Air Corps 
Greve Trophy: Turner, the Thompson, in 193$ Cleveland Races. 

OCTOBER: War in Europe speeds aircraft building in U. S. . . . Congress con- 


NOVEMBER: Embargo lifting brings rush of new orders, also new problems for 
manufacturers. . . . ACC and CAA discuss new revisions of airworthiness require* 
menu. . . . North Beach ruled co-terminal with Newark by CAA. 

DECEMBER: Airlines end year with new traffic and now safety records. . . . Air 
Corps makes notable goodwill flight to South America. . . . Controlled plant expan- 
sion programs for entire aviation industry. . . . American Export presents case for 


» LISTENERS-IN on most rate re- 
vision or certificate application hear- 
ings before the C.A.A. can scarcely 
avoid being covered by confusion, if 
not completely bewildered, by the 
floods of legal verbiage and court- 
room niunibo-jumbo that is involved 
in establishing the simplest facts. 
Small wonder that dockets are jammed 
with waiting cases far beyond sched- 
ule when it takes hours to establish the 
competency of witnesses (for the rec- 
ord) and when the same witness must 
establish his competency all over again 
(also for the record) in any succeed- 
ing case which involves the same ap- 
plicant. Small wonder that it takes 
days and weeks to take testimony 
when the attorneys in the case seem 
principally concerned with keeping 
the spotlight on themselves by a bril- 
liant display of criminal court tech- 
nique, apparently doing their best to 
discredit and to make monkeys out of 
the experts by asking leading and mis- 
leading questions, often quite tangen- 
tial to the matter at hand. The cur- 
rent American Export Air Lines case 
is the classic example. We sat through 
the best part of an hour of this sort 
of stuff recently when a couple of 
lawyers wrangled with the witness (a 
designing engineer of some repute) 
over the spacing of a couple of chairs 
and the distance apart of certain aisle 
efirtains in a proposed interior ar- 
rangement for a proposed flying boat. 
The fact that such detailed dimensions 
would probably be changed a dozen 
times before the first complete air- 
plane shoved off on the first Atlantic 
crossing did not seem to be of any 
significance. The fact that time and 
money was being wasted didn’t seem 
to matter at all. The boys were still 
at It when we got fed up and left, but 
the worse of it was that there was a 
whole roomful of people who could not 
leave. There were the lawyers, the 
witnesses, the interested parties by the 
dozen, who had been sitting there day 
after day, week after week, listening 
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to a lot of argument that seemed (to 
the layman) largely irrelevant, over 
points that might have been settled 
easily and quickly by a few reasonable 
individuals over a couple of beers. The 
spectacle of a few VVPAsters leaning 
on their shovels at 30 cents an hour 
brings some of our good citizens to 
the point of apoplexy, but they still 
seem to be able to take, without gag- 
ging, the sight of a roomful of $50-a- 
day executives and $100-a-day experts 
leaning on their lawyers. The C.A.A.. 
as a quasi-judicial body, must, as a 
matter of course, be governed by legal 
precedent and procedure, but as a 
modern agency dealing with a fast- 
moving modern industry it must find 
some way of cutting through a lot of 
the hereditary red-tap before it gets 
itself completely submerged by the due 
processes of law. Otherwise, it might 
just as well go in for tradition whole- 
hog and restore the woolsack, the 
black robe, and the powdered wig. 


meat of economics in air transporta- 
tion. This year’s lecture dealt with 
"Safety in the Operation of Air Trans- 
portation” and was delivered by Jer- 
ome Lederer, chief engineer of Aero 
Insurance Underwriters. In scope and 
in treatment Mr. Ledercr’s paper mat- 
ches the high standards that have been 
set for the lecture series by his dis- 
tinguished predecessors. It has just 
been published in pamphlet form by 
Norwich University and copies are 
available at a nominal price through 
the Secretary of the James Jackson 
Cabot Professorship, Norwich Univer- 
sity, Northfield, Vt. 

» NEW YORKERS are viewing the 
opening of North Beach Airport (par- 
don us, LaGuardia Field), with 
mixed emotions. We hear stories of 
complaints filed by irate citizens to 
the effect that they cannot sleep nights 
for the noise oi the airplanes, and of 


classes disrupted in public schools 
while pupils dash to the windows to 
gape at passing transports. City 
dwellers are notoriously quick to ad- 
just themselves to new noises, and 
after the novelty has worn off we ex- 
pect that complaints will disappear. 
The continual parade of air liners 
across the skyline, however, is most 
impressive, and is one of the best ways 
of advertising to this city’s millions 
that commercial air transport has a big 
part in the scheme of things today. 

Public confidence is growing in our 
air transport, bolstered by the out- 
standing safety record of the year, 
but the steady coining and going of 
fleets of commercial ships over our 
largest city will serve to drive home 
the fact continually that — 


mr 
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may not kick up quite so 
much visible fuss, but . . . 

When the popular Grumman G-21A amphibion goes ashore for takeoff or 
landing, it's a bit less spectacular than setting down on the water. But the 
shocks and stresses arc at least as severe. 

An entirely different set of forces go to work on the Bendix Wheels, 
Brakes and Pneudraulic Shock Struts. The predictable extent of these forces of 
landing impact, of the taxi-ing and take-off runs, and of ground steering, 
naturally have all been calculated with utmost care by Grumman engineers. 

Bendix data on these matters, based upon a good many years of attention 
closely focused exclusively upon landing gear problems, was of material help 
in the design of these highly efficient shock struts, wheels and brakes. It will 
be similarly useful to any aircraft engineering staff desirous of utilizing it. 
It is at your command. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION 
SOUTH BEND INDIANA 


[ AIRPLANE WHEELS, BRAKES, PNEUDRAULIC SHOCK STRUTS, TAIL KNUCKLES, PILOT SEATS 



» The Intrepid Aviator was in to 
see us again the other day, wearing 
a new suit with additional pockets 
specially designed for the carrying 
of a larger quantity of our cigars. 
He said he saw by the papers that 
the Navy is engaged in testing parts 
of the dismantled Los Angeles to 
obtain information necessary for de- 
termining the future of lighter-than- 
air craft, and all he had to say was 
that it was lucky nobody ever tested 
parts of his dismantled “Jenny" in 
order to determine the future of 
heavier-than-air craft. 

» According to the recent war news 
the Germans have developed an 
“aerial periscope”, using infra-red 
rays, which will enable their bomber 
pilots to see through the thick London 
fogs. If they could work out a small, 
portable size of the same device we 
imagine the Germans could do quite 



a business with London pedestrians in 
spite of prevailing war conditions. 

» In his excellent article, “Can They 
Bomb Us” in the December 2nd issue 
of the Saturday Evening Post, Mr. 
Fletcher Pratt comments concerning 
the super-hush-hush Sperry Bomb- 
Sight, “Using it, American Army or 


Navy planes can drop a bomb into a 
pickle barrel from 18,000 feet up." 

As we must attempt to maintain 
neutrality in thought as well as in ac- 
tions, we suppose Mr. Pratt preferred 
to use the term “pickle barrel” instead 
of mentioning any particular person 
by name. 

»"Lockheed Buys Auxiliary 
Building” Lockheed Aircraft Corp. 
has purchased the 3-G Distillery, sev- 
eral miles from its plant, as an auxi- 
liary building for use in producing 
their Army orders for the XP-38 in- 
terceptors.” (From a recently pub- 
lished news item.) 

"Alright now, Boys ! Let’s have 
that chorus over once again — “Down 
By the Old Distillery—" 

We are wondering if the Lockheed 
Company isn't taking some risk that 
airplanes built in an atmosphere like 
that are likely to have directional in- 
stability characteristics ? 

» “Exanded production ill the air- 
plane industry has brought improve- 
ment in manufacturing methods and 
the introduction of automobile factory 
methods of “on-line” assembly. In 
the little community of Farmingdale, 
N. Y. the Republic Aviation Corpora- 
tion, for instance, turns out a wing 
tip every five minutes. At one time it 
took eight hours." — Item in N. Y. 
Herald Tribune. 

Considering the amount of prelimi- 
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nary training time these war pilots 
are being given before being turned 
loose in high speed military aircraft, 
we'd say you had something there, 
Republic, in the wing-tip-every-five- 


» All of which reminds us of a 
classic answer to a question we once 
asked Sidney Bowen, former Editor 
of Aviation. After learning that he 
had flown with the British Air Forces 
during World War No. 1, we asked 
the usual question, “Did you have any 
victories to your credit?” 

“Yes,’’ was the answer, “During 
the War I accounted for seven air- 
planes, — two of them German.” 

» Incidentally, we might mention 
that Sid Bowen won an unofficial cita- 
tion for accuracy during his training 
period. While soloing a training 
plane he tried to climb fast enough 
to keep out of the way of an oncoming 
“V” formation of DITs and ended up 
by spinning right down through the 
center of the “V” all of the way to 
the ground. 

» “Kansas City, Nov. 3 — Angered 
because it wouldn't fly, Richard Bums, 
22 years old, hauled his airplane to 
the Kaw River and tossed it in. 
Burns said he spent $400 for repairs 
on the plane in the past year, but 



never was able to get it off the 
ground.” (Quoted from The Nesu 
Orleans States) 

Fred Becker, of Long Island, has 
always maintained that when an air- 
plane engine was worthless for any 
other purpose, it could always be 
thrown overboard and used as a 
mooring for a small boat, but Mr. 
Burns seems to have been the first 
to use a complete airplane for that 
purpose. 


» ADV. Help Wanted Experts 
needed on backlog situation. Regard- 
less of action taken we have been un- 
able to reduce our backlog. If you 
have solution of problem outside of 
being downright impolite to custom- 
ers sending in orders, please apply 
to any American Aircraft Manufac- 
turer.” (Kindly mention Aviation.) 



Aviation for January, 1940 


Down to “Rio” 
with the 

E VERYBODY in the manufacturing business 
should have a happy New Year in 1940 but it 
might be a good idea to pause for a moment in cele- 
brating the current boom to reflect on the problem of 
making future New Years just as happy. It is a 
grand and glorious feeling to know that customers are 
so anxious for your products that they are willing to 
advance funds for new factories, but remember it’s not 
only the first cost but the upkeep that should concern 
you. Before letting contracts for new floor space it 
is well to think about what you are going to do with 
it a couple of years from now. And that leads us 
directly to consideration of the South American market. 

There will be no better time than the present to 
lay the foundation for future sales to the south of us. 
With European manufacturers concerned primarily 
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with their own problems we have a better opportunity 
than ever before to build good will and demonstrate 
the high quality of our equipment below the Equator. 
There is no better method of merchandising than to 
exhibit the product in the flesh. 

The G.H.Q. has been performing an incomparable 
service to the industry in its recent South American 
expeditions. The February flight of B-17s to Buenos 
Aires and the November flight of the Flying Fortresses 
(depicted elsewhere on these pages ) have done much 
to prove the calibre of our equipment and our ability 
to operate it. They have made an important contribu- 
tion not only to the industry, but to the security of 
the Western Hemisphere. In terms of good will and 
promotion of American products these expeditions are 
worth many times their cost. 







TACA... 


No job for sissies is this business 
of hauling freight into the jungle 
countries of Central America. Com- 
petition is keen, flying conditions 
are bad, but here's how it is done. 


expense, perhaps, is the big reason 
why highway construction has not 
gone forward more rapidly than it 
has. The desire of the United States 
to complete the Pan-American High- 
way to the Canal has lead to the dona- 
tion of numerous fine bridges along 
this route, but whole sections between 
the bridges are still utterly impassable 
for automobile traffic. 

Pack mule trains, struggling along 
narrow trails in single file, have long 
been the only means of communication 
and transportation for the hinterland 
of Central America. These are cheap 
and sufficiently rapid in many cases 
where the distances are not too great, 
but the wealth of remote jungle areas 
long ago found such methods so slow 
as to be unprofitable. Air freight 


was the only solution. Air freight on 
a competitive basis with mule trains ! 

TACA's success then, has largely 
been the result of taking advantage of 
the peculiar opportunities existing, 
but no small credit has been due their 
ability to operate a large fleet of 
planes on a freight rate ridiculously 
low. And to those even more skepti- 
cal may it be said that TACA’s record 
of over 15,000,000 pounds of air 
freight last year were transported at 
a profit without the aid of one penny 
in government subsidy. 

In TACA’s half dozen or so years 
of operation in Central America, with 
a one-man-one-plane start, over 40 
million pounds of freight, mail, and 
express have been transported, and 
today the TACA means nearly one 
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Jungle 
Air Freighter 

By 

Ralph Hancock 


hundred airports scattered through 
British Honduras, Guatemala, Hon- 
duras, El Salvador, Nicaragua, and 
Costa Rica; 300 employees, including 
2S American trained pilots; 40 
freighting-passenger planes, and the 
largest, best equipped repair plant be- 
tween the United States and Panama. 

How any organization could lift 
itself by its own bootstraps to such a 
pinnacle is no mystery, but just good 
hard business sense. For example: 
the distance from Fiores, the chicle 
capital in the heart of the great Peten 
jungle of Guatemala, to its shipping 
port Puerto Barrios, is from four to 
six weeks (depending on the time of 
year) by loaded mule train. TACA 
takes in a load of fresh vegetables, 
medicinal supplies, clothing, probably 
a radio or refrigerator, and building 




Turning the X-RAY on 

THE HIRING LINE 


Recent industrial unrest has forced management to recognize 
employee relations as one of industry's greatest problems. Lock- 
heed found careful scrutiny of applicants beneficial to employer 
and employee alike. 


forced management to recognize that 
employee relations constitute one of 
industry's greatest problems. Lock- 


ECENT indus- heed has devised a system to detect 

i trial unrest has hidden defects in prospective em- 

ployees before they get on the payroll. 

There are two broad subdivisions of 
this problem of “personnel handling". 
One deals with the selection of the 
individual for er 



other with the relations of the em- 
ployee to management. For con- 
venience in discussing detailed meth- 
ods, we arc going to treat only selec- 
tion of employees at this time and 
shall consider employee-employer re- 
lations in a subsequent article. 

In the past, many industrial em- 
ployers have surrounded themselves 
with employees selected by a hit-or- 
miss method, and subsequently have 
been unpleasantly surprised at the poor 
success of their efforts to deal with 
the employees harmoniously. The 
keystone of the structure of a success- 
ful personnel program must be an 
adequate system of employment selec- 
tion. A body of healthy-minded em- 
ployees, well suited by training and 
aptitude for their occupations, and 
well adjusted temperamentally to 
working together in group activities, 
will do much to make their own en- 
vironment harmonious. 

We at Lockheed believe that the 
best standards and methods of the 
past are not sufficient to meet the ex- 
acting personnel needs of present air- 
craft manufacturing. To solve this 
problem improved methods of per- 
sonnel selection must be developed. 
Because our payroll has trebl.ed dur- 
ing a recent nine-month period, we 
have had an excellent opportunity to 





develop a new technique and give it 

During this expansion period our 
force grew from 2,500 to 7,500 em- 
ployees. and as we pioneered further 
into the field of human relations we 
made some mistakes, learned some 
valuable lessons, and eventually came 
to the conclusion that a more scientific 
approach was needed to achieve a 
higher standard in the technique of 
personnel selection. 

Because of the outstanding work of 
scientists and engineers technical de- 
velopments in the processing, manu 
facturing and use of materials have 
far outstripped the development of 
techniques for handling human rela- 
tions in industry. Realizing that an 
airplane is no better than the people 
who design and manufacture it. we 
are making an effort to develop an 
employment and inspection system 
that is comparable to the advanced 
material inspection methods employed 
throughout the aircraft manufacturing 
process. 

From the viewpoint of management 
the cost of these efforts is more than 
justified on a dollars and cents basis. 
In our field of manufacturing, ap- 
proximately forty per cent of the cost 
of an airplane is devoted to wages and 
salaries, which exceeds the amount 
spent on materials and parts. It is, 
therefore, only reasonable to expect 
management to give its full support to 
an advanced personnel program. 

Just as modern inspection methods 
at our factory include the extensive 
use of X-ray to detect possible hidden 
flaws in material, so do our methods 
of employment, which include a test- 
ing procedure, reveal to a degree hid- 
den qualities in an individual. Visual 
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inspection is adequate for non-stressed 
parts of an aircraft, but for stressed 
members we bring into use the X-ray 
and load tests. Likewise, in personnel 
selection we find that the conventional 
interview serves a useful purpose, but 
in order to determine how well an 
individual will stand up under stress 
we have instituted a testing program 
that includes the use of psychological 

We ' have borrowed from the re- 
search psychologists their latest ap- 
plied testing methods to determine the 
qualifications of applicants for em- 
ployment. Results of these tests 
would have been valueless to us with- 
out the development of methods of 
interpretation to fit the findings to our 


special problems. If any employees 
feel that we are being cold-blooded 
and selfish in our search for only the 
best suited individuals as workers in 
our organization, their opinion is not 
well formed, because the aim of our 
employment procedure is to benefit 
both management and our employee 
body. It protects the interests of the 
thousands of employees who arc al- 
ready on our payroll. We feel that 
if we make wise selections of per- 
sonnel the result will be reflected in 
the production of the finest aircraft 
at the lowest possible price together 
with a fair profit on capital invested 
plus better wages for the employees 
themselves. 

We do not try to assemble a group 
of super-men, geniuses or world- 
beaters, but we do attempt to eliminate 
the mentally unbalanced and the habi- 
tual malcontents. For this reason we 
emphasize the use of a temperament 
or "personality" test. It is part of 
an over-all system we have used to 
bring about a happy and contented 
family of employees with the lowest 
possible percentage of misfits. It is 
generally recognized that there are 
those unfortunate individuals of such 
temperament and character that they 
cannot fit well into the industrial 

In order of their importance, the 
four major points for which we look 
in an applicant are: First, a well- 
balanced temperament; second, apti- 
tude for a particular job ; third, special 
knowledge or skill : and fourth, intel- 

Temperament is given as a primary 
requisite because we have found as 
( Turn to page 96) 
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PRODUCTION 




Prior to the adoption of lofting 
methods, the recording of a shape on 
paper by the engineering department 
was usually done on a smaller scale 
than the actual. The shop had to 
translate each such drawing back to 
full scale before constructing any 
needed forms, assembly boards, fix- 
tures or other necessary shop aids. 
Variations would result from individ- 
ual interpretations, particularly where 
a faired line or double curvature was 
involved. Difficulties consequently 
followed in assembly and elsewhere. 

Lofting, being a more natural in- 
termediary, and particularly because 
it is conducted first hand and to full 
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By Thomas J. Coughlin 

Chief Loftsman 

. Consolidated Aircraft Corporation 


Production efficiency begins long 
before the shop begins cutting up 
material. Here's how one big 
West Coast company simplifies 
things for the shop by adopting 
an old ship - yard technique. 


W ith the urgent need for air- 
craft manufacturers to speed 
up the processes of aircraft building 


from the inceptioi 


of design t< 


delivery of the finished product, 
methods a 


While the urge 


)eing sought constantly 
1 bring about this result, 
urge is desirable, the means 
taken to accomplish this end must be 
aligned with good engineering and 
must produce sound results or it is 
wasted effort. 

Quite often there is available a sup- 
ply of skilled workmen who may be 
'poured on* to the mechanical phase 
of constructing and assembling the 
first of a new design airplane. The 
full brunt of three shifts of men may 
be brought to bear if necessary. But 
this means of rushing completion of 
the initial airplane is generally not 
applicable to that phase of the work 
where the major slow-up occurs, 
which is in the intermediate work be- 
tween engineering stage and shop, 
when a multitude of detail drawings 



and the construction of necessary 
tools, forms and layouts are concerned. 
It is here that there is a tremendous 
amount of drafting labor and shop 
conversion work which often has been 
the "bottle-neck” at the beginning of 
production. The very nature of this 
phase of preliminary production work 
has resulted in considerable pressure 
being built up at this stage, tending to 
hold back orderly progress to smooth 
production. 

The lofting approach to this phase 
of development has proved a boon in 
relieving this pressure, s’ 
rially speeds up the whole transition 
process of converting an engineering 
conception into direct factory aids for 
workmen, such as tools and fixtures. 
The method previously accepted has 
been to transmit to the shop engineer- 
ing directions through numerous de- 
tail drawings. The drafting problem 
alone, while using this procedure, can 
become tremendous, especially in the 
development of large aircraft. 


scale, not only eliminates a large per- 
centage of the difficulties experienced 
with previous methods, but materially 
reduces the number of engineering 
drawings ultimately necessary. 

Lofting has another advantage over 
the older method and a rather subtle 
one, in that it brings the engineering 
personnel into a more direct contact 
with shop processes and problems. The 
full value of this factor is difficult to 
estimate, but it is considerable. There 
are many men in aircraft engineering 
departments who have not had the ad- 
vantage of shop experience. Due to 
the current urgent need of trained 
technical men they are often snatched 
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1. Lines: The actual laying out of 
the shape of hull, fuselage, wing, tail, 

2. Assembly Boards : Laying out 
the assembly boards from which work 
may begin immediately. 

3. Templates: For layout, drilling, 
marking, shaper work, etc. 

4. Form blocks: Wood or metal, 
for forming two-way curvatures and 
odd shapes. 

5. Drop Hammers: All parts laid 
out for 4th inch or ft inch shrink for 
drop hammer work. 

6. Flat patterns. 

Briefly, here is how lofting works: 
Starting with the preliminary design 
of the airplane in engineering!; the 
beam, overall length, and the height of 
hull or fuselage are determined, after 
which a small scale drawing is made 
showing the desired shape. Next, 
centerline drawings of the wing struc- 
tural parts, such as bulkheads, belt- 
frames, and spars are made and the 
structural sizes determined. From this 
point the lofting department, which 
works as an integral part of engineer- 
ing, takes up the work and lays down 
and fairs a full size body plan (verti- 
cal sections), full size water lines 
(horizontal sections), buttock lines 
(longitudinal sections), and any di- 
agonal or special sections necessary 
to make a completely faired job. No 
tolerance is allowed in this work as 
every line must check perfectly with 


New types ol jig and fixture 
developed by Harlow offer 
potential savings to the 
manufacture of metal air 
planes. 


By 

F. A. Hoffman 

H Shop Superintendent 




They Stand ON THEIR OWN 


I N recent years we have observed a 
major trend to metal in aircraft 
construction, even among small planes 
in the private and training field. 
Greater structural efficiency of metal 
has been the major factor in this 
trend, although some other advantages 
are also claimed for the metal struc- 
ture, such as improved maintenance, 
better appearance, resistance to fire, 
etc. However, manufacturers, and 
especially the manufacturers of small 


aircraft built in limited quantities, 
have been faced with the problem of 
manufacturing aircraft of metal at a 
price that would meet the market. 
Metal is primarily a production propo- 
sition. Where a single part is to be 
reproduced many times in metal it is 
quite easy, ordinarily, to greatly re- 
duce the unit cost. But when it is 
necessary to build an article of metal 
in limited production the cost problem 
is paramount. The small manu- 


facturer does not have a wide choice 
of production tools. He cannot afford 
to install huge hydraulic presses and 
undertake heavy die investments for 
his tooling cost is linked directly to 
the unit cost of the plane he manu- 
factures. 

In working metal, and especially 
sheet metal, for aircraft production 
there are two primary production tools 
that usually find major application. 
One is the press or drop hammer 
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which, together with suitable dies, re- 
produces parts accurately and cheaply 
of almost any desired shape. The 
other is suitable jigs which will 
simplify the job of assembling a mul- 
titude of component parts into the 
finished article. Proper use of the 
press or drop hammer will greatly 
reduce the necessity for using elaborate 
production jigs. Parts so produced 
can be built to fit without resort to a 
jig in many cases. But the reverse is 
also true. By proper design of the 
plane and use of suitable jigs it is pos- 
sible to employ a high proportion of 
unformed stock materials of tube, 
extrusions, and sheet. These materials 
may be assembled economically in a 
jig so that the finished plane is iden- 
tical with every plane produced from 
the same jig or jigs. Thus we can 


struction, both in the training and pri- 
vate types. Major material item is 
fiat sheet Aldad. Both wings and 
fuselage, and all empennage and con- 
trol members, are of skin-stressed 
design. Pressed ribs and extruded 
section stiffeners are used in con- 
junction with the stressed-skin wing 
which has a single shear web in place 
of the coventional one or two spars. 
The fuselage is of stressed-skin or 
scini-monocoque design, with fiat sheet 
covering over a frame-work of lateral 
frames and bulkheads, with fore-and- 
aft extruded section dural stiffeners. 
For production economy and struc- 
tural economy the wing is built in one 
piece from tip to tip, though the tips 
are built separately and are removable. 
Also the various Harlow models all 
have in common an almost complete 


absence of fittings. The wing and tail 
members attach to the fuselage by 
means of dural angles and machine 
screws along the whole line of inter- 
section of the two surfaces. Such a 
design is structurally economical and 
is unusually rugged in service as there 
are no concentrated loads. However, 
the problem of jigging for production 
of such a structure is obvious. 

In developing the jigs for our Har- 
low designs we kept several require- 
ments before us. As our factory was 
starting small, with the prospect of 
fairly rapid growth, we needed port- 
able jigs that could be shifted easily 
and inexpensively. Some of our jigs 
have already been moved three times. 
We needed jigs that would easily be 
adaptable to production of several dif- 
( Turn to page 90) 
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solve the problem of producing a plane 
with the most efficient structure, with 
desirable aerodynamic qualities, and 
at such a low cost that the metal 
product compares favorably in every 
way with planes of other construction. 

At Harlow we have followed the 
latter procedure. Forming operations 

concentrated our attention on the as- 
sembly jig as our major production 
tool. The Harlow is of all-metal con- 
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FIRE 


And What is 
Being Done 
About It. 

The C.A.A. and the A.T.A. have 
joined forces to investigate the 
cause and cure of fires on board 
aircraft. An elaborate test rig 
has been set up at the Bureau 
of Standards for this study. 
What has been done and what 
the project is designed to ac- 
complish is told here — 

By 

Charles Froesch, 

Chief Engineer , Eastern Airlines, Inc. 
Chairman A.T.A. Committee on Fire 

T he problem of fire prevention 
aboard aircraft has, perhaps, not 
received the attention it justly de- 
serves until recently. This may be 
attributed to the fact that aircraft 
fires, particularly in flight, have been 
and are extremely rare. Besides, air- 
craft and power plant designers have 
had to give greater attention to factors 
which affect specific engine power in- 
crease, structure refinements and gen- 
eral reliability to meet increased per- 
formance and maximum safety. 

Basically, fire extinguishing instal- 
lations on airplanes have not changed 
substantially during the past decade, 
although manufacturers of fire fight- 
ing equipment have continuously and 
gradually improved the efficiency of 


B. of S. lest rig ready for action. 


their apparatus, simplified detail de- 
sign to obtain maximum foolproofness, 
and reduced weight without sacrific- 
ing reliability. The fighting power of 
present day fire extinguishing equip- 
ment appears to be ample, but the ap- 
plication of this power still lacks ad- 
justment to obtain the best protection 
possible. We must learn to use it 
more efficiently and unfailingly. 

Fire prevention, even limited to air- 
craft, is an extremely broad subject 
and, therefore, my remarks must, of 
necessity, be limited to fire protection 
and the steps that are being taken to 
cope with this problem in an advanced 

First of all, we can define fire as 
being usually the rapid oxidation of 
carbon in a substance. Given the 
necessary amount of oxygen, very few 
materials will resist a fire which, un- 
less properly controlled, may spread 
and start a disastrous conflagration. 

What is there to burn aboard an 
airplane? What may cause it to bu(n? 
How can it be prevented from burn- 

Secondly, if by accident it does 
bum, how can it be immediately de- 
tected and extinguished? Bearing in 
mind that this must be done quickly 
and with the least possible damage. 

The most prolific source of fire 
while the engines of the airplanes are 
operated on the ground is backfiring 
through the carbureter. In Right, fire 
may be caused by the rupture of a fuel 
or oil line with consequent dripping 
on the hot exhaust manifold, or per- 
haps by the failure of an engine part 
or of any of its accessories which may 
cause excessive friction to ignite 


Wing and nacetlo are of stainless steel. 


either fuel or lubricating oil. Fire may 
also be caused by electrical short cir- 

There are, of course, many other 
sources of fires, such as inadvertent 
carelessness with matches in the cabin. 
However, in all fairness, it must be 
stated that cabin fires are rare and 
most generally of a local nature which 
renders them easily controllable by 
means of portable regulation hand fire 
extinguishers carried on all airplanes 

Finally, there are the fires result- 
ing from crashes which may be caused 
either by excessive friction due to sud- 
den impact, rupture of feed lines, fuel 
tanks, short circuits, or a combina- 
tion of these four things. This type of 
fire is the most difficult to control, and 
irrespective of protection and preven- 
tion means, may never be completely 
obliterated anymore than such fires 
can be controlled on any surface ve- 
hicle. It is a fire hazard which is most 
difficult to cope with because it is 
sudden and intense. The greater use 
of non-inflammable materials and 
stronger structures has helped to a 
great extent to reduce this hazard. 

Realizing the importance of fire 
prevention aboard aircraft, the Air 
Transport Association of America, in 
conjunction with the Civil Aeronau- 
tics Authority, has been working on 
this problem with the help of aircraft, 
engine and accessory builders and fire 
fighting equipment manufacturers for 
the past two years. In consequence, 
the Technical Development Division 
of the CAA, under the direction of 
Richard C. Gazley, has had its Air- 
craft Section, headed by John Easton, 
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design and build a full-scale test in- 
stallation at the National Bureau of 
Standards. A series of systematic 
tests has been started with this instal- 
lation to determine what steps can be 
taken, in the design, installation and 
operation of flying equipment to re- 
duce fire hazards to a minimum. 

The test installation as illustrated 
by Figure No. 1, which is a three- 
quarter front top view, consists of a 
complete power plant unit mounted on 
a nacelle and wing portion, simulating 
a setup of a modern air transport. 
The engine used is a Pratt & Whitney 
Twin Row engine, driving a Hamil- 
ton Standard constant speed propeller. 
As far as possible, standard aircraft 
parts such as NACA cowling, inner 
cowling, controls, etc., arc used in the 
power plant assembly. 

The nacelle and wing structure are 
fabricated from welded steel tubing 
and rigidly supported by a concrete 
base. It is of sufficient strength to 
withstand a complete series of fires 
that may be required to properly com- 
plete all tests. The skin is stainless 
steel throughout. It has removable 
panels for replacement purposes, as 
well as substitution for lighter mate- 
rials to be tested later on. Vulnerable 
engine parts, as well as the ignition 
system, are thoroughly lagged to pre- 
vent fire damage which would impair 
the operation of the engine. The en- 
tire setup can be adjusted on its base 
to allow variations of angle of attack 
with respect to the normal direction 

Figure No. 2 is a three-quarter rear 
view showing the retractable landing 
gear wheel in retracted position, also 


the control shed to the right, having 
the necessary remote controls for the 
operation of the engine and to adjust 
the quantity and temperature of the 
fuel and oil fed to the power plant to 
cither run the engine or start any fire 
that may be desired within the power 
plant installation. A set of valves 
regulates the amount of fuel or oil fed 
to the engine section, and the oil line 
is fitted with a pre-heater to permit a 
temperature of 130° centigrade. The 

extreme right above an elevated tres- 
tle to obtain a suitable head. 

In addition, oil or fuel can be lead 
directly to the nose of the NACA 
cowl and discharged in any section of 
the power plant installation by means 
of a nozzle which contains a spark 
igniter in its outlet. Thermocouples 
are installed at various points to regis- 
ter temperatures. 

The nacelle is located directly be- 
hind a wind tunnel of 70 miles per 
hour velocity to simulate actual flight 
conditions. The outlet of this tunnel 
is clearly shown on the illustration. 
The wing span is 13 ft. and wing 
chord 12 ft. 

T HE procedure is to start the engine 
first, then the tunnel, and finally dupli- 
cate cither an oil or fuel fire as may 
be decided, depending on the test to 
be run. 

Allan W. Dallas, in charge of these 
tests, stated that some interesting re- 
sults had already been obtained as a 
complete set of fire detector tests have 
been almost completed, which have 
indicated that it is entirely possible to 
have a fire in the power plant section 
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of an aircraft without being seen un- 
til serious damage has been done. 

The CAA Aircraft Fire Test Pro- 
gram is undoubtedly the most exten- 
sive and the most complete experi- 
ment with fire prevention ever to be 
carried out. It will include tests to de- 
termine: (a) the most satisfactory 
type of fire-detecting device; (b) the 
most effective fire fighting agent and 
the best method for its application; 
(c) the fire resistance of various types 
of materials used for best fire pro- 
tection. In addition, the program will 
test various means of preventing fuel 
and oil lines from failing under fire 
and it will endeavor to set up recom- 
mendations for the guidance of the 
design engineer and the operator to 
reduce fire hazard to a minimum. 

These tests have been set up with 
two distinct problems in mind. First: 
to determine ways and means for bet- 
ter fire protection to apply to airplanes 
now in service without demanding 
major or expensive redesign of cither 
structure or installation. Second: to 
determine the optimum effectiveness 
possible with new designs. 

The investigation under way will 
cover as completely as possible fire 
detection, fire extinguishing, fire re- 
sistant materials, effects of fuel and 
oil ignition. It is believed that from 
these tests the installation of suitable 
fire detectors and revision of the fire 
extinguisher installation on present 
transport airplanes may be found suffi- 
cient to provide the protection which 
is desired. 

Fire detecting tests made so far 
were instituted to determine the most 
suitable type and proper location for 
maximum efficiency, bearing in mind 
the effects of the weather, operating 
temperature and vibration. 

Fire extinguisher tests will cover 
the relative effectiveness of various 
types of agents available, the quantity 
required to obtain satisfactory pro- 
tection and most suitable outlet loca- 
tions in the power section zone, acces- 
sory compartment, as well as the zone 
aft of the firewall. The effects of 
ventilation of different types of cowls 
on the spreading and control of fires 
will also be studied. 

The tests on fire resistant materials 
shall apply to items such as firewall, 
cowling, structural components, as 
well as the fuel and oil system. 

All tests shall also consider the ad- 
visability of providing shut off valves 
for all supplies of inflammable mate- 
rial. Preliminary tests have clearly 
indicated that this may be necessary 
as, when fuel and oil is shut off, the 
fire will usually go out readily or be 
( Turn to page 92) 





The Control of 


VIBRATION in Aircraft 


Cut-and-try methods formerly used to prevent vibration failures 
in aircraft have been displaced by engineering analysis to 
point out corrective measures. The author will be remembered 
for his article on riding comfort in AVIATION for March, 1937. 


By H. H. Bruderlin 

Research Engineer, 

Douglas A ire raj I Company, hie. 


PART I 

T HE airplane structure is a compli- 
cated one of high elasticity and 
widely distributed weight and the re- 
sponse of its parts to the numerous 
vibrating forces encountered in flight 
lias been too unpredictable to allow 
even a conservative degree of pioneer- 
ing with any certainty of safety. At- 
tempts at shock mounting engines 
have occasionally resulted in broken 
crank or propeller shafts, and similar 
attempts to relieve other parts of the 
airplane have often resulted in vibra- 
tion failure in unexpected places in a 
very unreasonable manner. Manu- 
facturers thus came to let well enough 
alone, content to follow a few simple 
rules that had been learned in the ex- 
pensive field of experience. 

Such a procedure, whose formula 
was derived over a long period of 
time, has yielded what may be termed 
satisfactory results for the airplanes 
with which we have heretofore been 
concerned — private, small military, 
small commercial, and in general air- 
planes of low and moderate power. 
The advent of the super deluxe sky 
liner and the flying dreadnaught have 
changed all this. Engines have become 
rapidly heavier and deliver much 


more power, and the clamor for more 
payload has placed weight at even 
more of a premium in structure than 
it has been in older ships. Cut-and- 
try methods that were formerly the 
exclusive weapon against failures due 
to vibration have consistently refused 
to yield the hoped-for results in a 
number of airplane models now in 
transcontinental service. In such a 

the dangerous and laborious experi- 
mental method to the simpler and 
more direct engineering formula: 

(a) Determine the reason for failure 

(b) Remove the reason for failure 
Only by such an approach can prog- 
ress in the vibration problem be real- 

Since our discussion involves vibra- 
tion in general, it would be well to 
define the term as a motion, char- 
acterized by two or more reversals of 
direction. The motion may for our 
purposes occur at any speed, the re- 
versals at any time interval or fre- 
quency. Vibrations may be regular. 


recurring again and again in the same 
manner as in a pendulum, or they may 
be constantly changing as to amount 
and frequency, as the fluttering of the 
family wash in the wind. We rarely 
concern ourselves with an irregular 
vibration of the latter type, although 
some of the vibration with which we 
deal is so complicated that it appeal's 
to be irregular. 

The simplest sort of vibration, 
which is demonstrated by the swing 
of a pendulum or the movement of a 
weight on a spring, is called simple 
harmonic motion. Any simple har- 
monic vibration is completely de- 
scribed when its amplitude (amount 
of movement), direction, and fre- 
quency are stated. Frequency is gen- 
erally given in terms of either cycles 
per minute or cycles per second, mean- 
ing the number of times the weight 
or pendulum starts from the same 
point in the same direction during 



that interval. A diagram of a simple 
harmonic motion with respect to time 
is a sinuosoidal curve as shown in 

The vibrations with which we con- 
cern ourselves are rarely of the simple 
harmonic variety, often taking a shape 
similar to that shown in Figure 2. A 
peculiarity of vibration, or as it is 
called in more general terms, wave 
motion, is that a complicated wave 
form such as this is produced by a 
number of simple harmonic waves 
acting together. A practical demon- 
stration of this that may easily be 
observed is the motion of a floating 
block of wood when the water is 
disturbed, first by a simple harmonic 
disturbance, and second, by two simple 
harmonic disturbances of different 
frequency at the same time. In fact, 
the motion represented by a chart 
such as. Figure 2, may easily be visu- 

when a wave of that shape passes 
under it. Vibration in a solid structure 
is exactly the same as waves in water, 
except that the speed of travel is con- 
siderably greater. m 

Because vibration is primarily of 
interest to us here only in its relation 
to aircraft, it is necessary that we be 


familiar with those characteristics of 
an airplane which make vibration of 
such great importance. One of these, 
winch we have already mentioned, is 
the ever-increasing elasticity of the 
structure, permitting a vibration wave 
to be transmitted through its members 
as a wave travels along a string. The 
chief peculiarity of the airplane, how- 
ever, is the relatively immense power 
supported by this light structure, and 
the resulting high degree of vibra- 
tional excitation forced into it. A light 
construction subjected to forces will 
generally be set into motion more 
easily than a heavy one: obviously 
the greater the force on any structure 
the more will be its movement. The 
forces that may cause vibration in an 
airplane originate (a) from the power 
plant by reaction of the engine on its 
mount and by the air force disturb- 
ance as the propeller tip passes the 
fuselage, and (b) from the aerody- 
namic forces in the air through which 
the ship passes. Aerodynamic vibra- 
tion is covered in a large number of 
papers, 10 and those phases of it that 
disturb passengers are not at the 
present time controllable. For the 
purposes of this discussion we shall 
limit ourselves to excitation originat- 


ing directly from the engine and from 
the propeller. 

not simple harmonic, but consist of a 
number of simple vibrations acting 
simultaneously. Fortunately, they nor- 
mally have separate origins and be 
dealt with individually. For example, 
in the engine alone the following 
regular forces originate. (Figure 3) : 

(a) At a frequency equal to the 
crankshaft RPM, due to the rotating 
masses in the engine. 

(b) At a frequency of twice crank- 
shaft RPM, due to reaction of re- 
ciprocating parts within the engine. 

(c) At the explosion frequency due 

(d) In case of faulty ignition or 
distribution at a frequency equal to 
explosion rate divided by the number 
of cylinders, or a frequency of one- 
half crankshaft RPM. 

The varying forces produced by the 
propeller have two important fre- 
quencies : 

(a) Equal to RPM of the propeller 
shaft, which in geared engines may 
bear some such odd relation to crank- 
shaft RPM as 9 to 16 or 11 to 16. 
This is caused either by unbalance 
of the weight of the propeller or by 
unequal thrust of the blades. 

(b) Equal to the RPM of the pro- 
peller shaft multiplied by the number 
of blades. This is caused by the re- 
action of the air thrown from the 
blades on the fuselage. 

The forces listed above constitute 
the principal disturbances, although, 
of course, each frequency is accom- 
panied by a number of multiples, or 
harmonics as they are commonly 
termed. These higher orders often 
cause annoyance to engine manufac- 
turers but do not cause appreciable 
disturbances in the airplane. 

The first and most important step 
in almost any vibration problem is re- 
moval of the sources of disturbance. 
In the case of aircraft this has already 
been done as thoroughly as is econo- 
mically possible. The truly remarkable 
degree to which it has been accom- 
plished may be demonstrated by vi- 
brating the airplane on the ground 
with a small motor and a rotating 
eccentric weight. One-fourth horse- 
power applied to rotating an eccentric 
of one inch-pound can produce more 
severe vibration than does a 1000 h.p. 
motor driving a 350 lb. propeller in 
normal operation. Such, then, is the 
extent of the forces with which we 
must deal. 



Fig. 3. Vibration analysis chart 
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A round-up piece on the present and future of 
short-wave communication and navigation. This 
paper was prepared for presentation before 
the Lilienthal Gesellschaft meeting at Vienna 
in October, 1939, a schedule that was cancelled 
for reasons that are now a matter of history. 

By W. E. Jackson 

Chief, Radio Development Section, C.A.A. 

PART I 



R adio navigational aids have played 
an important part in the growth 
of aviation by contributing to the 
safety of flight and dependability of 
service. In the United States, these 
aids may be classed under four head- 
ings ; namely navigational guidance 
facilities, position markers, instrument 
landing, and communications. The 
early application of these aids was 
confined to radio communications and 
navigational guidance by radio range. 
As the demands increased with the 
successful use of these early aids, im- 
provements and additions were con- 
tinually necessary. Probably the most 
revolutionary improvements have been 
the result of developments in the use 
of ultra-short waves inspired largely 
by limitations inherent in the long and 
medium short waves. This paper will 
give a brief history and general de- 
scription of the development and 
progress in the application of ultra- 
short waves in air navigation. Con- 
siderable progress has already been 
made; however, it is anticipated that 
there will be many new applications 
as radio science uncovers additional 
and perhaps even greater possibilities 
of this trnly remarkable and as yet 
comparatively unexplored region of 
the radio spectrum. 

Four-course radio range 
The United States Government now 
operates and maintains 286 radio 
range stations serving over 25,000 
miles of air routes of the Federal Air- 


ways. These stations are all operated 
at frequencies lying within the 200- 
400 kilocycle band. Ninety-six of 
these stations in addition to continu- 
ous range transmissions maintain 
schedules of radiotelephone broadcasts 
of meteorological and other informa- 
tion useful to pilots, while the re- 
mainder broadcast only upon specific 
request from aircraft in flight. These 
low-frequency range stations are of 
invaluable aid in aircraft navigation 
and give very reliable service except 
under conditions of severe atmos- 
pheric disturbances, multiple course 
phenomena caused by mountainous 
terrain, and periods of interference 
from reflected sky waves. Because of 
these undesirable characteristics of the 
low-frequency ranges, a new type 
ultra-high-frequency radio range sys- 
tem has been developed. 

In the early part of 1937, the first ex- 
perimental ultra-high-frequency four- 
course aural range operating on 63 
megacycles was installed and tested at 
Indianapolis, Indiana. Reliable results 
were obtained during adverse weather 
conditions and there was complete 
freedom from atmospheric disturb- 
ances and reflected sky waves. To 
further this investigation, complete 
aural type experimental installations 
were made at Indianapolis, Indiana, 
and Pittsburgh, Pennsylvania. In ad- 
dition, a complete portable visual 
range was constructed on a mobile 
unit for tests under different terrain 
conditions. The results of tests made 
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pronounced improvement over low- 
frequency radio ranges, particularly 
with regard to the elimination of mul- 
tiple courses and freedom from atmos- 
pheric disturbances. 

A direct comparison of low-fre- 
quency and ultra-high-frequency mul- 
tiple-course phenomena was made in 
mountainous terrain using the regu- 
lar 254-kilocycle range and the new 
63-megacycle installations at Pitts- 
burgh. The courses of the two 
ranges were made to coincide and 
identical flight tests and recordings 
were made. These recordings showed 
the presence of multiple courses on 
the low-frequency range and none on 
the ultra-high-frequency range, as 
shown in the accompanying diagram. 

At the present time, an experimen- 
tal ultra-high-frequency aural radio 
range sytsem is being constructed be- 
tween New York and Chicago. Nine 
range stations will be installed and 
will consist of the following main 

( 1 ) A crystal-controlled transmit- 
ter for the present operating on some 
frequency in the band 69-66 mega- 
cycles with an antenna carrier output 
of 300 watts modulaied 100 per cent 
at a frequency of 1020 cycles. Provi- 
sion is also made to operate the trans- 
mitter in the band of 123 to 126 
megacycles with reduced power out- 
put. A second identical auxiliary 
transmitter is available and operates 
in case of failure of the regular unit, 

(2) A radiating antenna system 


consisting of four vertical half-wave 
dipoles arranged at the four comers 
of a horizontal square. The two di- 
poles of each diagonally-opposite pair 
are connected in phase opposition and 
the system keyed with the A-N se- 
quence. This produces two crossed 


figure-of-eight field patterns in the 
horizontal plane with vertical polar- 
ization and results in a four-course 
aural range system with each course 
at right angles to adjacent courses. 
Provision is made for varying the 
courses by mechanically rotating the 
complete antenna array approximately 
6 degrees. 

(3) A counterpoise, 35 feet in di- 
ameter, consisting of steel mesh and 
framework is mounted on a steel 
tower, the height of which is from 15 
to 125 feet above the ground level. 
The counterpoise is located approxi- 
mately one-third wavelength beneath 
the center of the dipole radiators. The 
height of the tower selected for a 
particular location depends upon the 
surrounding terrain. The counter- 
poise serves to eliminate small high- 
angle lobes in the space field pattern. 

(4) Two coaxial transmission lines 
connect the two pairs of dipole radi- 
ators to the A-N keying relay which 
is located in the top section of the 
transmitter. 

The portable visual ultra-high-fre- 
quency range unit previously men- 
tioned is housed in a two-wheel trailer. 
The transmitter, associated equipment, 
and transmission lines are in general 
the same as used in the regular fixed 
installations. A power supply unit 
utilizing a gasoline engine as prime 
(Turn to page 94) 
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A New WACO For 1940 


O NE of the chief characteristics 
of the new Waco Model “E” is 
is the use of a plywood covered wing, 
following the latest engineering de- 
velopments in this design. According 
to the Waco engineers this covering 
■was chosen because of its higher 
degree of elasticity when compared 
with metal and because of its ability to 
absorb excessive gust loads without 
permanent set. 

Another new feature is Waco’s new 
method of engine mounting at the 
engine ring, which allows the power 
plant to float from the motor mount 
forward. This is claimed to reduce 
the transmission of engine vibration to 
a minimum. Controlled cooling is 
secured by a new cowl design which 
is completely different from the 
NACA type previously used. This 
■cowl is completely separated from the 
engine and its mount, and is, instead, 
distinctly a part of the airplane struc- 
ture — independently supported. At the 
bottom of this cowling is a ventilator, 
controllable in flight, which permits 
the pilot to maintain any desired 
engine temperature under extreme 
weather conditions. 



As to performance, Waco states 
that the Model "E" has a maximum 
sea level speed of 185 miles per hour 
in level flight with the Jacobs C-6 
engine, 200 mph. with a Pratt & 
Whitney S. B. Wasp, Jr., and 204 
with a Wright R 975-E-3. Cruising 
speed at optimum altitude is said to 
be 177 mph. with the Jacobs, 195 with 
the Wasp, Jr., and 200 with the 


Wfrght. Service ceiling with these 
power plants' runs from 18,000 to 
24,000 feet. 

The Model "E” has an over all span 
of 34' 9", a length of 27' 10", and a 
height of 8' 8". There is ample room 
in the four to five passenger cabin 
and motor car design has been em- 
ployed throughout with free-curled 
lfair and Laidlaw upholstery covering 



the springs. The instrument panel 
is of modern design and provides for 
all flight instruments and radio 
mounted in front of the pilot in con- 
ventional airline style. Occasional 
and air temperature instruments are 
at the pilot's right. All controls have 
been placed near the gauge they 
operate or affect. 

The front seats ave adjustable and 
the rear seat is of the automobile type 
with a conventional spring base. All 
are covered with Laidlaw Broadcloth 
and are available in several selections 
of pattern and color. The interior is 
fully equipped with ash trays, assist 

Standard equipment includes a 
Hamilton Standard Controllable Pitch 
Propeller, electric starter, 15 ampere 
generator, bonding and shielding for 
two way radio, Navigation lights, 
Grimes electrically driven retractable 
landing lights, rear seat quarter lights, 
indirect lights on all instruments with 
rheostat control, and a separate map 
light for the pilot. The ship has toe 
operated hydraulic brakes with a hand 
parking lever, dual rudder pedals, and 
throw-over wheel. Fuel capacity is 
125 gallons. The luggage compart- 
ment has an allowance of 100 lbs. with 
inside and outside access. Cabin 
heater and ventilator are included. 

Instruments include: altimeter, air 
speed indicator, bank and turn, rate of 
climb, compass, electric fuel gauges, 
manifold pressure gauge, oil pressure 


and oil temperature gauges, tacho- 



The wing of the now Waco Model "E" uses plywood covering which is expected lo 
give belter wearing characteristics and fatigue properties. 
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Cessna Model T-50 



A SHIP that is able to equal air- 
line schedules because of its 
wide range of operating features has 
been brought out by the Cessna Air- 
craft Company and designated as the 
T-SO. It's a low wing, five place, twin 
engine monoplane which is built to be 
well suited for business personnel 
transport, high speed charter, instru- 
ment training and route-checking for 
major airlines, aerial photography, 
ambulance work, and twin-engine 
flight instruction in the more ad- 
vanced flying schools or in military 
flight training. 

A cruising speed of 191 m.p.h. 
coupled with a range of 750-1000 
miles account for this ship’s ability to 
equal airline schedules. In addition 
the T-50 has a single-engine ceiling 
of 6300 feet, and it can be flown and 
climbed without difficulty on either 
engine at all speeds above stalling, due 
to ample control surface and trimming 
tab areas and stability of the ship. 
A takeoff run of 520 feet and landing 
run of 630 feet together with a land- 
ing speed of 55 m.p.h. and a climb 
of better than 1500 feet per minute 
make small field operation entirely 
practical. 

„ The fuselage is chrome molybdenum 
welded steel tubing using a combina- 
tion of Warren and Pratt truss brac- 
ing. Zinc chromate primer and navy 
gray enamel are used as protection 
against corrosion^ Easy and eco- 
nomical maintenance is assured by fab- 
ric covering which is applied in such 
a manner that it is not permitted to 
touch the metal structure at any point, 
and large inspection plates are pro- 
vided at all routine inspection points. 
In assembly the fuselage is lowered 
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SPECIFICATIONS 


onto the center section of the wing 
where it is held by rectangular steel- 
tubing fittings. 

The wing is full cantilever wood 
construction and is continuous from 
tip to tip. The front spar passes 
through the cabin at the rear edge of 
the pilot’s seats, the rear spar under 
the rear seat, thereby leaving the 
cabin free of obstructions. Spars are 
solid laminated spruce glued under 
high pressure, seasoned and machined 
to final size. Hardwood blocks are 
used at all fitting attachment points 
with all bolt holes bushed. Compres- 
sion members are spruce with birch 
bearing members against the spars. 
One piece Warren-truss ribs made of 
aircraft spruce with mahogany ply- 
wood gussets are used. Wing tips and 
leading edges are covered with 1/16 in. 
mahogany plywood, and the airfoil 
section is the NACA 23012. Trailing 
edge flaps are driven by a single elec- 
tric motor through a 35 degree arc, 
and flaps and ailerons are of wood and 
plywood construction. Gasoline tanks 
are located inboard of the engine 
nacelles and are supported top and 
bottom on each side by plywood bulk- 
heads and fore and aft by the spars 
themselves. This insures against leak- 
causing localized stresses. Retracta- 
ble landing lights are installed flush 
with the lower surface of the wing. 

Powered with Jacob Engines 

The engines are Jacobs L-4MB’s 
rated at 225 h.p. with 245 h.p. avail- 
able for takeoff. They are rubber 
mounted and may be detached merely 
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The wing is chiefly o! wooden construc- 
tion with drag ribs ol plywood. 


by removing four bolts and discon- 
necting the controls, fuel, oil, and 
electric connections. Pressure-type 
baffles are used assuring adequate 
cooling under all operating conditions. 
Eclipse electric starters and a 25 am- 
pere Eclipse engine driven generator 
are standard equipment while an extra 
accessory drive is provided for a de- 
icer system if desired. Engines swing 
Hamilton Standard constant speed 
propellers. 

The cabin has over forty cubic feet 
of space available per passenger. 
Headroom is 57 inches and the rear 
seat is 57 inches in width. Chair 
seats and backs are soft foam rubber. 
Windows and windshields are of 
Plexiglas and a large duct carries 
clean air into the cabin with the vol- 
ume and temperature under the pilot's 
control. The baggage compartment 
can accommodate up to 300 pounds of 
luggage. 

The instrument board carries a com- 
plete blind flight group consisting of 
compass, sensitive altimeter, airspeed, 
rate of climb, turn and bank, and 
clock. There are also a complete set 
of engine instruments. Engines are 
shielded and the ship is bonded in 
readiness for the installation of radio 
equipment of the owner's choice. 



Spar. . . .41* II* 

l.ength overall 32' 9" 

Height (tail wheel or. ground) — 9* 11” 

Cabin width 57- 

Gasoline capacity 120-160 gal. 

Gross weight ... 5000 lbs. 

Weight empty 3500 lbs. 

Useful load 1500 lbs. 

Wing loading . 16.9 lbs /sq.ft 

Power loading 10.2 !bs./h.p. 

Cruising speed (optimum altitude) 

191 m.p.h. 

Landing speed (flaps down).. 55 ni-p.h. 

Rate of climb 1525 ft./min. 

Cruising radius .1000 mi. 

Service ceiling (both engines) . .22000 ft. 
Absolute ceiling (one engine) . .6300 ft 
Gasoline consumption (normal) 

28 gal/hr. 






CONSOLIDATED Amphibian 


T HE latest achievement of the 
Consolidated Aircraft Corporation 
is the building of the world’s largest 
amphibian, the Model 28-5A, or as 
designated by the Navy, the XPBY- 
5A. The new amphibian is basically 
the familiar Model 28 twin engine 
flying boat, better known by its Navy 
designation, PBY. The change was 
accomplished chiefly by the addition 
of a tricycle landing gear which is 
fully retractable. The side wheels and 

oleo shock struts, retract into wells 
in the side of the hull. The nose 
wheel in the retracted position is com- 
pletely closed over by automatically 
operated hatches so that no resistance 
to planing is encountered. Alt three 
wheels are operated by a central hy- 
draulic power drive, which handles 
all the necessary operations in se- 
quence automatically and both the 

is controlled by a single lever. Hy- 
draulic pump power is obtained cither 
from the main power plant or from 
an auxiliary engine, but hand opera- 
tion is possible, if necessary. 

The landing gear has a number of 
advantages in addition to the obvious 
one of greatly extending the scope 
of utility for the Model 28. For 
rough water taxiing the extended 
gear greatly assists in control by 
serving as a sea anchor. More engine 
power may be applied for short turns 
without undue acceleration, and turns 
on the water may be accomplished 
with far less skidding. Naturally, all 
danger of scraping the keel on the 
ramp is eliminated, and no beaching 
crew is required, for the ship can 


climb a ramp or beach under its own 
power. It may operate from sand 
beaches with no special ramps or 
facilities for handling. 

Since the side wheels are above 
water when the ship rises on the 
step, and since automatic means arc 
provided for expelling water from the 
closed bow wheel hatch before the 
plane is in the air, the flying trim 


remains unaffected. Repairs or rou- 
tine servicing to the landing gear may 
be made with a minimum of trouble. 
The beaching gear lugs of the Model 
28 have been retained, so that a 
standard beaching gear may be at- 
tached and the plane run out of water. 
This lifts the landing gear clear of 
the ground so that any servicing may 
be carried out. 


CURTISS Falcon 
Trainer 



Designed specifically lor the training of "fighting pilots" the new. all-molal Curtiss 
Falcon 22 two-place basic combat and all purpose trainer has been contracted for by 
a foreign government. The plane has lust completed flight tests and while no details 
concerning its performance are available, it is powered by a Wright Whirlwind 9-cyl- 

stall and spin characteristics and is equipped with retractable landing gear. Provision 

instrument flying. This ship is smallor than the' well-known Curtiss Hawk 7SA pursuit 
but incorporates the latest in structural design. The wing is of the full-centilover type 
and is all metal with multiple spars, having an internal structure of longitudinal 
stiffiners, shoar spars and fore and aft bulkheads which are riveted to the skin; and 
,e separate units. The center panel contains two fuel tanks with 



Lycoming Geared 
75 h.p. Engine 


L AUNCHING into a new field the 
Lycoming Division of Aviation 
Manufacturing Corporation announce 
a geared 75 h.p. engine. The new 
engine, of the Model GO-145-C series, 
has four air cooled horizontally op* 
posed cylinders, and like geared en- 
gines of higher horsepower uses dy- 
namic dampers. It follows the same 
basic design as the 0-145 50, to 75 
h.p. engines with the addition of the 
reduction gear. Engine demensions 
are also the same except that the 
geared engine is 4.70 inches longer 
to provide for the reduction gear 
which is a straight spur gear type of 
internal ring gear and pinion housed 
entirely within the crankcase. 

The GO-145-C series engines de- 
velop 75 h.p. at 3200 rpm with a gear 
ratio of 27:17 which means that the 
propeller speed at rated power is 
2015 rpm and 1825 rpm at cruising 
permitting maximum propeller effi- 
ciency by allowing the use of a larger 
diameter high torque propeller. The 
spur gear type of internal ring gear 
and pinion permits clockwise rotation 
of both propeller and crankshaft while 
the center line of the propeller is only 
i inches below the center line of the 
crankshaft. The propeller shaft, 
which has the rear half of the pro- 
peller flange and ring gear forged in- 
tegral, is supported by a long steel 


backed copper lead-lined bearing and 
the propeller thrust can be taken on 
the integral flanges on both ends of 
this bearing for either tractor or 
pusher type of installation. 

Rigid crankcase construction is 
assured through the use of an integral 
semi-steel crankcase and cylinder 
block which is split vertically through 
the center, with a ground joint metal- 
to-metal contact and secured using 
through bolts. It has three replace- 
able steel-backed copper lead-lined 
main bearings. The crankshaft is a 
one piece nitrided forged alloy steel 
shaft provided with four throws and 
equipped with dynamic balancers. The 
reduction pinion gear is shrunk on 
the crankshaft and held securely by 
a nut and lockwashcr. The crank- 
shaft is both dynamically and static- 
ally balanced. 

Removable cylinder heads of cast 
aluminum are attached to the cylinder 
barrels by studs and nuts. Copper- 
asbestos gaskets are used between 
cylinder head and barrel and exhaust 
ports extend vertically downward pro- 
viding maximum visibility and ease of 
cowling. 

Pistons of cast Lo-Ex aluminum 
alloy are machined for two compres- 
sion rings, one oil regulating ring and 
one oil scraper ring. They operate in 
cast semi-steel heat treated bores. Pis- 


ton pins arc of the full floating type. 
The engine is wet sump type with Oil 
being forced through the cam shaft 
to all cam bearings, crankshaft main 
bearings, propeller shaft bearing and 
connecting rod bearings by a gear type 
pump driven from the camshaft. The 
crankshaft has centrifugal sludge re- 
movers and pistons and piston pins are 
lubricated by splash. A screen oil 
baffle is provided between the main 
crankcase sections and the oil pan. 

The valve gear is automatically 
lubricated by using gravity feed 
engine oil. The mechanism is com- 
pletely enclosed, but the rockers may 
be reached through removable covers 
on the cylinder heads. 

73 octane fuel is recommended in 
all models. Fuel consumption is .50 
lbs./BHP/Hr. at cruising, and oil 
consumption is .010 lbs./BHP/Hr. 
Dry weight of single ignition models 
is 181 lbs. (shipping weight 227 lbs.) 
Baffles and propeller hub attaching 
parts are 6.03 lbs. additional. 


* ■ . i . 

Compression Ratio . 

Weigh:— Dry 

Rated Horsepower . 

Engine R P M 

Reduction Cear Ratio. 
Propeller R.P.M. 



and 25 lor the C2 and C3. 
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To all its friends and associates, aloft 
and on the ground, whose loyalty and 
devotion to duty have played so impor- 
tant a part in aeronautical advancement, 
Hamilton Standard sends sincere greet- 
ings. To them, and to all those who this 


year will travel the airways of the world, 
Hamilton Standard pledges continued 
devotion to the intensive research and 
painstaking craftsmanship that have estab- 
lished the reputation of its propellers 
for dependable service wherever man flies. 


HAMILTON STANDARD PROPELLERS 

roe divisions of UNITED AIRCRAFT CORPORATION (U,l 
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TIMM 2-Place Trainer 


T est flights were scheduled for 
late December on the newest of 
the pioneer molded planes, a trainer 
model developed by the Timm Air- 
craft Corporation, Van Nuys, Calif. 

spruce plywood heavily impregnated 
with phenol formaldehyde which may 
be formed to desired shapes under the 
influence of heat and pressure. Be- 
fore molding the sheets are stamped 

and presses heated for the operation. 

Actually the Timm trainer is of 
fairly conventional design both struct- 
urally and aerodynamically. Chief 
point of departure is the manufactur- 

material savings in man hours, esti- 
mated at about 25 per cent. Ad- 
vantages of the plastic material as 
listed by O. W. Timm, president of 
the corporation, include the relative 

chine gun or shrapnel damage, and 
the ease and speed with which such 
damages can be repaired in the field. 
Other advantages include resistance 
to heat, salt water, oil, gasoline, etc., 
and elimination of exposed seams and 
rivet heads. 

The Timm Trainer is a two-place 

monoplane of low wing type with 
fixed landing gear of conventional 
design. Span is 35 ft., length 26 ft. 
4 in., and height 7 ft. Empty weight 
is 1,363 lbs., and useful load 662 lbs. 
Engines of 125 to 220 h.p. may be 
fitted, though a Kinner 160 h.p. en- 
gine is being used in the prototype 
plane. Based on the 160 h.p. engine, 
performance is estimated at 137 mph 


top speed at sea level, 1026 ft. per 
minute climb from sea level, service 
ceiling of 17,800 ft., and cruising 
range of four hours, or approximately 
500 miles. 

Wing of the new Timm is of full 
cantilever construction, with the skin 
being formed of upper and lower 
moulded halves fitted over a conven- 
tional system of spars and ribs, then 
bonded and sealed at all points of con- 
tact by the same phenol process used 
in forming the plywood panels. 
Laminated solid rectangular Nuyon 


over a light framework to form a 
single shell. 

Upon completion of the trainer 
model Timm officials plan to start con- 
struction of a military pursuit type 
plane employing the same manufactur- 
ing methods, but designed as a re- 
vision of the Howard Hughes racer 

continental record of seven hours and 
twenty-nine minutes. Design rights to 
this plane have been purchased by the 

completed. Fitted with a 1250 h.p. 
engine the new pursuit should develop 
a speed in excess of 400 mph. 
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a Mechanic 



ShORT cuts to success do not exist. You must 
be trained . . . CAREFULLY — THOROUGHLY . . . 
Hundreds of SPARTAN TRAINED men are now in fine 
positions, as mechanics with aircraft manufacturers, air 
lines and maintenance stations — they were not born 
mechanics. SPARTAN Training enabled them to secure 
the positions they now hold — SPARTAN TRAINING 
will make YOU a mechanic. Send the coupon NOW! 



AVIATION 

940 DIRECTORY NUMBER 

The Annual All-American 
Air Show in Print . . . 


February Aviation will be the great Annual Directory Issue, presenting 
the new planes, engines, instruments and equipment offered by 
American manufacturers for the use of all the world's buyers. 

Here will be the most complete and dramatic exhibit of American 
aircraft, illustrated with photographs and three-way drawings, described 
by text and full specifications. Engines will be illustrated and described 
in detail. Design trends will be explained in pictures and text. The 
great exhibit of accessories and equipment will graphically feature all 
the developments that are contributing to aviation progress. And the 
buying directory, listing all of the industry's leading suppliers, will be the 
most complete and useful ever published. 

Aircraft manufacturers, owners, dealers, operators, prospects, govern- 
ment officials, and military officers — located throughout the world — will 
read and study the coming Annual Directory Issue of Aviation for 
authoritative information on aircraft, equipment and accessories. Com- 
plete information on your product belongs in the Directory Number of 
Aviation — the industry's buying guide. Advertising rates and mechani- 
cal requirements will remain the same as for regular issues. Advertising 
forms close January 15th. 


BUYER’S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


Reproducing drawings using dry developing is done by a new machine brought 
out recently by the Ozalid Corporation, Johnson City, N. Y. The machine, 
Model A, is a fully automatic Whitcprint machine handling cut sheets or continu- 
ous yardage, automatically separating originals from sensitized materials after 
exposure. Scientifically termed the Diazo-Process, the ‘'Ozalid" process is 
founded on the sensitiveness of certain Diazo-compounds to light rays at the lower 
end of the spectrum, however the coated materials can be handled in daylight. 
The exposed print is subjected to the action of ammonia vapor in a suitable 
developing device which chemically changes the Diazo-component to a fast dye- 
stuff in an entirely dry manner. Unique to this process is the fact that the prints 
can be made on such materials as tracing paper, tracing cloth and foil. Dry 
developing makes the prints true to scale and, because they are cht c II t 1 1 : 
to light, won’t fade. A number of large airplane plants have now installed this 
process using ozalid transparent prints to speed their redesign work. — Aviation, 
January, 1940. 

Eliminating the need of cable splicing, the "safe Line” wire rope clamp manu- 
factured by the National Production Company, Detroit, Michigan, is a stream- 
lined unit that can be attached by any employee, and is guaranteed to outptill 
any wire rope to which it is fitted. The unit grips the end of a cable around 
the body of the cable to form a loop. Two gripping halves, double spiral 
splined to fit the cable strands, are clamped together by two taper threaded nuts. 
The clamp can be used repeatedly, permitting adjustments of tension. — Aviation. 
January, 1940. 

For aircraft manufacturers who are now operating, or planning to install, their 
own plastic molding departments, there is considerable interest in the announce- 
ment of the H-P-M Model 40-H-2 Injection Molding Press by the Hydraulic 
Press Manufacturing Company, Mount Gilead, Ohio, builders of the huge 
hydraulic presses which have tound wide application among aircraft manu- 
facturers. The Model 40-H-2 press is a self-contained injection molding machine 
of horizontal clamp type, with two separate parts — the injection unit, and clamp 
unit — each having its own operating valves and controls. Fluid heating of the 
injection chamber provides positive control over plastic material to maintain 
proper plasticity. Installation of the machine is quite simple as it is only 
necessary to set it on the factory floor and make necessary connections for 
electricity and cooling water. — Aviation, January, 1940. 




Developed especially to remove caked grease and oil from engines and other 
complex parts and equipment, ail oil spray gun offered by the Alexander Milburn 
Company, Baltimore, Maryland, should prove of interest to aircraft service 
organizations. Known as the type KSC, the gun uses kerosene, or any other 
cleaning solvent, sprayed by air pressure entering the nozzle through the handle. 
The gun is compact, light in weight, and ruggedly built. — Aviation, January. 
1940. 


Instant, mechanical flight computation, prior to takeoff or at any point during 
the flight, is obtained with the new Librascope Flight Computor now offered by 
the Librascope Development Co., Burbank, Calif. Combining into one instru- 
ment all flight variables for immediate reading, and eliminating all mathematical 
computations, the Librascope Flight Computor enables the pilot to determine 
every factor of his flight plan in one minute or less, as contrasted with approxi- 
mately 45 minutes by flight plan calculations commonly in use. Variable factors 
represented by knobs on the Flight Computor include: wind velocity, wind 
direction, true course of flight, gross weight of plane, time elapsed, pressure 
altitude, free air temperature, carburetor air temperature, horsepower, and 
engine r.p.m. Indicating dials show: total distance, true course ground speed, 
drift angle, indicated air speed, total fuel consumption, manifold pressure 
required, and engine B.M.E.P. The instrument will also accomplish dead reckon- 
ing flight planning, will assist in calculating radius of action, and may be used 
for "rectifying" and "return to course" calculation. — Aviation, January, 1940. 


Alexander Milburn Type KSC 51 



Librascope Flight Compulor. 






Precision Scientific gasoline iosler 


A handy small rivet and punch tool, for use where larger equipment is not 
easily applicable, is offered the aviation industry by Knu-Vise Incorporated, 
Detroit, Mich. Known as the Knu-Rivette, the tool was designed to cold-head 
rivets up to 5/32 in. dural, or to punch holes up to $ in. dia. in .062 sheet steel. 
The tool is hand operated by means of a toggle action handle. The detachable 
yoke has a width of 2 in. and depth of 4 in. Weight of the tool is 6V lbs. 
complete. — Aviation, January. 1940. 

Increasing application of spot-welding to aircraft manufacture lends special in- 
terest to all spot-welding developments. One of the newest aids to increased 
spot-welding efficiency is the "knee-action” spot welding contactor introduced by 
the Pier Equipment Mfg. Co., makers of Ace-Peer Welders. The unit incor- 
porates a trip control lever which may be adjusted to control the period of the 
welding stroke down to as close as 2 to 3 cycles. — Aviation, January. 1940. 

A mechanical micrometer for production gauging of sheet metal is offered by 
the Streeter- Amet Company, Chicago, III. Known as the Guyer Gauger, the 
device automatically clamps the sheet at any point where thickness is to be 
measured and records the result on a large dial in front of the operator. The 
standard machine will indicate from 8 to 38 gauge readings per minute. The 
dial is graduated in 0.001 in. increments. — Aviation, January, 1940. 

Much aviation progress is linked with fuel and lubricant research. Latest tool 
of the petroleum products researcher is the Precision Scientific Company’s 
(Chicago, III.) laboratory equipment lor performing the following tests: 1. 
A.S.T.M. test for gum stability of gasoline: 2. A.S.T.M. test for carbon residue 
by the Ramsbottom method; 3. British Air Ministry Oxidation Test of mineral 
oil lubrication of aircraft engines. — Aviation, January, 1940. 

Maintaining absolute clean-ness of parts is more essential in aircraft manu- 
facture than many other industries. A production cleaning machine with 
minimum space requirements and requiring cleaning of the machine only every 
two months, has been introduced by the Detroit Rex Products Company, 
Detroit, Michigan, Called the Special One-Dip Type Degreaser, the machine is 
equipped with a continuous solvent still and filter. The cleaning cycle consists of 
immersing the work in boiling solvent and passing it out through solvent vapors. 
At the exit end of the degreaser there is a light oil spray system that can be 
used to rust proof the work as desired, for storage, etc. The return-type con- 
veyor system is completely self-contained with the load and unload stations 
extending approximately 19 ft. from the machine. The chain carries 35 work 
hangers on 24 in. centers. Production capacity of the machine is 10,000 lbs. of 
work per hour. — Aviation, January. 1940. 
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How Many U. S. Oversea Air Operators? 
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Built for Greater Airline Profit 

Every passenger who has relaxed in the Lodestar’s spacious interior 
has claimed it luxuriously comfortable. 

Every pilot who has flown the new Lockheed Lodestar has particu- 
larly noted its ease of control, responsiveness and stability. 


The Lodesti 
designed to 
air transportation. 1 
carrying greater pi 


;r Lodestar meets these requirements. 
ady for delivery 

AIRCRAFT CORPORATION 


For data applicable to your proposed 
or present operating problems, write 
the Market Research Dept., Lockheed 
Aircraft Corp., Burbank, California. 


LOOK TO LOCKHEED FOR LEADERSHIP 
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TRANSPORT 


Air Travel Going Up 

Wall’ Street, which spends no 
time these days on mere hopes 
and promises, is watching air- 
line traffic. Mackay & Com- 
pany, exchange members, re- 
port that airline travel is up 
880 percent for the last decade, 
while Pullman passenger traffic 
shows a loss of 30 percent. Now, 
that gain of 880 percent doesn’t 
mean anything, because it's 
based on air travel which prac- 
tically didn't exist ten years 
ago. Air transportation still 
has only ten percent or so of 
its potential live cargo. But 
Mackay’s facts do show air 
transport on a straight course 
and climbing fast. 

For six months in a ro’ . 
the close of November, domestic 
airlines had topped their ov 
record. The 17 companies t 
porting showed 70,122,138 re 
enue passenger miles flown, 
gain of 36.15 percent over Octo- 
ber of 1938. Figures for the 
first ten months of 1939, 
pared with same period 
showed passenger traffic 38.83 
percent ahead of last year. 

On November 30 there w 
completed a 12-month period 
which only two fatal accidents 
occurred on the entire domestic 
system. The safety factor al- 
most quadrupled itself in that 
period. About 80,000,000 pas- 
senger miles were flown for 
each passenger fatality, 
best index for any previous cal- 
endar year was 22,309,000. "Be- 
yond the remotest doubt,” 
mented CAA Chairman Robert 
Hinckley, "most of the increased 
patronage of air lines by travel- 
ers can be laid to just one thing 
— increased safety.” 

Early in December the Wall 
Street Journal made a study of 
November and reported traffic 
about 15 percent off compared 
with October, but between 40 
and 45 percent ahead of Novem- 
ber ’38. Preliminary figures 
showed that 16 companies had 
flown in November 60 million 
passenger miles as compared 
with over 70 million in October. 
Volume of traffic probably 
dropped below the pay point for 
some lines, but the industry 
a whole stayed in the black. 

CAA Watching Mail Rates 

Just as the air mail rate oi 
look was feeling comfortable 
an old shoe, CAA takes it off 
the right foot and puts it on the 
wrong one. American Airlines, 


Chicago and Southern, Conti- 
nental, Delta, and Eastern, have 
got to show the Authority, with 
statistics and exhibits, that their 
rates are "fair and reasonable.” 
Meaning not more than that. 
Nearly all rate studies, up to 
now, have been initiated by the 
carriers, in the hope of getting 
more revenue. But the Author- 
ity is empowered by law, in fact 
charged with the duty, to see 
that rates stay just above the 
profit line. It has initiated 
cases before. Last August, after 
completing hearings on rates 
for Atlantic and Pacific routes, 
CAA took steps to complete its 
coverage of all American flag 
air mail transport beyond the 
borders of the United States. 
This rate-cutting threat to the 
five lines comes riding on 
record-breaking mail traffic, 
which probably will not decline 
with winter in proportion to 
passenger travel. 

Airline Pilots Meet 

Air Line Pilots Association 
held its biggest annual meet- 
ing at Chicago beginning Dec. 
4. More than 76 delegates at- 
tended. Delegates represent 
councils. An air line may have 
more than one council. Retire- 
ment of pilots was one of the 
important things they talked 
about. All of the operators are 
thinking about retirement plans. 
It’s not a simple problem, be- 


1000 miles. Crusing speeds of 
190 mph, now prevalent, thus 
would be increased to around 
265. Mr. Wright pointed out 
that there are 1500 persons and 
20 tons of mail in the air on 
scheduled lines every second of 
the day and night. 

Air Line Earnings 

The Wall Street Journal re- 
ports that the net income of the 
air lines for the first ten months 
of 1939 aggregated about $3,- 
000,000 (before taxes), as fol- 
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tn new-comers. 
Association is 
working on, meanwhile, is a leg- 

possibly would be administered 
by the Railway Retirement 


What's Coming Next? 

Nothing fascinates man like 
a peep into the future. When 
a man of Theodore P. Wright’s 
standing takes a whirl at the 
crystal ball and says: I see so 
and so, everybody wants to 
know what. Mr. Wright, ex- 
ecutive engineer of Curtiss- 
Wright, told the Aero Club of 
Buffalo, that he expected normal 
flying schedules of 11 or 12 
hours between New York and 
Los Angeles, and 18-hour trans- 

future." While sea planes are 
getting larger and heavier, land 
transports, he said, have reached 
their ultimate size. A cruising 
altitude of 35,000 feet is pre- 
dicted for trips of more than 


Mid-Continent 
National . 
Northwest 
Penn-Central . 

TWA 

United 

WAR 


50,156 
71,917 
31,894 
66,408 
598,536* 
29,857 
35,7 15x 
28,706 
16,221 
307,929 
111,276 
146,904+ 
598,926 
57,574 


For Braniff DC-3’s 

Pilots for Braniff Airways __ 
Oklahoma City are devoting 
nearly a full month to checking 
out in the new Douglas DC-3s 
which the line is installing. 
Preparing for the switch from 
Lockheeds and DC-2s to the 
DC-3s, pilots are taking a 72- 
hour course of ground and 
flight training. 

First step in the training pro- 


gram was for four Braniff 
senior pilots to prepare for duty 
as check pilots by spending a 
week at the Douglas plant; dur- 
ing this time the four men each 
put in 25 hours checking out 
with Douglas test pilots. 

For the other pilots, the 
check-out course starts with 
study of a 200-page manual 
prepared by Douglas, Braniff, 
and CAA. Coincidentally, the 
pilot spends 6 hours on a fa- 
miliarization flight during 
which he merely watches the 
ship flown. 

Twenty-five hours' flight as 
a co-pilot, with a check pilot 
alongside, follows, after which 
the pilot takes a 5-hour written 
examination. Final step is a 
check flight in which the chief 
pilot observes the flier's per- 
formance during a 4 to 8-hour 
flight which includes one-engine 
flying, instrument flying, day 
and night landings and other 


REA Application Opposed 


nomical” air express service, 
Grover Loening, pioneer air- 
plane designer and executive, 
has filed with Civil Aeronautics 
Authority a brief in opposition 
to the granting of a certificate 
of convenience and necessity to 
the Railway Express Agency. 
REA recently filed application 


nue from air express. 

He proposes that an air ex 
press company be formed, capi 
talized at $2,000,000, 51% to bi 



E AIRLINES START TAKING DELIVERY: It's not very 
n that the president (C. Bedell Monro, right) and vice presi- 
t (Leslie P. Arnold, left) of an airline personally accept a 
i ship, but this is an occasion as Penn Central Airlines is 
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owned by the airlines. A fleet 
of only 78 fast trucks, he esti- 
mates, would give ground serv- 
ice nearly equivalent to present 
REA service, leaving a small 
amount to be done by messen- 
gers. Some transfer and pickup 
would be handled with small 
airplanes. The early develop- 
ment of the helicopter for roof- 
top landing should not be over- 
looked. Office and depot build- 
ing requirement would be small, 
ns the airlines have their own 
already. 


be over in the Spring, so we 
hear. Transcanada and North- 
west Airlines have applied for 


TRAFFIC 


» American Airlines flew 20,- 
034,667 revenue passenger miles 
during November a new world’s 
record. This makes a 50 per 
cent increase over November, 
1938. 


Transport Doings 

Still the best news in air 
transport this month is no news 
about something that didn't hap- 
pen: accidents. All summer 
the airplanes swam the at- 
mosphere, safe as morris chairs. 
But winter’s here now, and the 
safety system still works. The 
record is so good it would prove 
something, even in face of an 
accident or two. 


» Braniff Airways clocked up 
1,822,814 revenue passenger 
miles for November, represent- 
ing an increase of 28.9 per cent 
over the same month a year 

» Chicago and Southern Air 
Lines logged 916,689 revenue 
passenger miles for November. 
This represents an increase of 
43.2 per cent over November a 


Outside of safety, the flying 
machine business did find other 
matters of concern. One of 
these was a showdown in 
schedule competition, centering 
around United’s and American's 
simultaneous departures from 
New York. When the bawling 
infant was brought to the CAA 
Solomon, the operators were 
told they had better decide who 
owns it or the king will cut it 
in two to suit himself. Line 
executives thought well of this 
warning. They fear that if 
every quibble goes to CAA, 
eventually the Government will 
be running air transport in 
every detail, while its owners, 
like fire horses, can only jump 

Fog, that ancient enemy of 
travelers, respecting neither 
Mayor La Guardia nor his $10,- 
000,000 worth of splendor, set- 
tled on the first day of opera- 
tions at North Beach. But the 
four operators, seeing no ill 
omen, went ahead with their 
daily 121 take-offs and ons. 
Looks as if that ten-minute 
shuttle between Newark and 
North Beach might turn out to 
be a swell air travel promotion 
hop. Probably the lines won’t 
push it, in competition against 
boys earning bread and jam 
with joy riding but it's a cinch 
a lot of those fence-line specta- 
tors will buy the $2.01) sight- 
see — round trip, $3.60 — and 
thereafter hit the air trails. 
Meanwhile, Newark threatens 
some kind of suit against CAA 
for authorizing the move, but 
nobody seems worried. La 
Guardia Field as a name for 
the new port is not catching on. 
West of Altoona nobody can 
pronounce it. Eastern Air will 


» Eastern Air Lines flew 9,124,- 
670 revenue passenger miles 
during November, an increase 
of 45.8 per cent over November, 
1938. 

» Pennsylvania Central logged 
1,851,473 revenue passenger 
miles during November giving 
an increase of 30 per cent over 
the same month in 1938. 

» TWA reports the largest 
November traffic for the com- 
pany with 9,011,049 revenue 
passenger miles, an increase of 
56.5 per cent over November, 
1938. 

» United Air Lines has flown a 
total of 11,981,658 revenue pas- 
senger miles during November, 
giving an increase of 33.8 per 
cent over November, 1938. 
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December 1, 1939 

146.49 

Which is the ratio of passenger- 
miles reportod by the Air Trans- 
lines for November, 1939, to the 
figure for November, 1938. Total 
for the Indicator has increased 
ovor tho last few months and 

last year. For the first 1 1 months 
traffic stood at 612,301,467 



SAFE ECONOMICAL NUT 

that has served Aviation 
since 1927... 


SAFE because neither vibration nor long ser- 
vice can cause it to work loose. Its resilient 
non-metallic locking collar absorbs shock and 
holds nut and bolt threads in a pressure-con- 
tact that is never relaxed. 


ECONOMICAL because it saves man-hours in 
original application and in maintenance. Its 
self -locking action is immediate and auto- 
matic. Its one-piece construction eliminates 
cotter pins, wires, washers, and all auxiliary 
locking devices. And it can be used over 
and over again. 


OOUND in principle and manufactured to the 
** highest standards . . . used on all American 
and most foreign airplanes. 

Made in types and sizes to meet all aircraft 
fastening needs . . . more than 700 different 
Elastic Stop Nut combinations are now available. 
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• When a modern airline 
buys new equipment, every 
effort is made to achieve the 
utmost in safety, efficiency, 
and dependability . . . Like all 
other major airlines, Braniff 
has experienced the superior 
performance of Pesco Prod- 
ucts ... That's why PESCO 
fuel, vacuum and hydraulic 
pumps and accessories 
have been installed on the 
4 new Douglas DC3's just 
added to Braniff's growing 
fleet of Super B-Liners. 


PUMP ENGINEERING SERVICE CORPORATION 


CLEVELAND. OHIO. U. S. A. 


FINANCE 


REVIEW 
OF 

FINANCIAL PICTURE 
for 1939 

By Raymond Hoadley 


cedented economic development 
which the aircraft companies 
experienced last year, the in- 
dustry now ranks as “big busi- 
ness". The main factor con- 
tributing to this marked change 
in economic stature has been 
the greatly accelerated demand 
for military and commercial air- 
craft witnessed in the past 
twelve months. This has led to 
record-breaking shipments and 
unfilled orders, increased earn- 
ing power and substantial ex- 
pansion of production facilities. 
For the first time the oppor- 
tunity has come for real as- 
sembly line operation sufficient 
to place the plane, engine and 
accessory manufacturers in the 
quantity production field along 

industries. It is one industrial 
group that appears assured of 
near capacity operation extend- 
ing well into 1941, a unique and 
enviable position even in times 
of the most marked prosperity. 

Reflecting a portion of this 
increased demand, shipments in 
1939 were the highest in the in- 
dustry’s history. They amounted 
to around $200,000,000, more 
than one-third larger than the 


1938 total of approximately 
$135,000,000. Three of the 
larger companies, Curtiss- 
Wright, Douglas and United 
Aircraft together late last fall 
had unfilled orders somewhat in 
excess of the estimated $335,- 
000,000 deliveries of the entire 
industry in the past two years. 
Unfilled orders now at hand ex- 
ceed the industry’s shipments 


While 1! 


usive. 

peak production will 
not Intrenched until early in the 

expect that shipments this year 

servative minimum of $400,000,- 
000, an amount double the 
record level achieved in 1939. 

The following table gives the 
total shipments and the relative 
proportion of export shipments 
from 1929 through 1939. 
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A glance at ^ the industry’s 

garding the 1940 shipment vol- 
ume. The aircraft companies 
entered 1939 with a collective 
backlog of around $160,000,000. 
At the close of the year unfilled 
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In the first quarter of 1939 
nearly $100,000,000 in foreign 
orders were received. By late 
summer the U. S. Army Air 
Corps had placed practically all 
contracts under its huge new 
aircraft armament program, the 
awards totaling $151,800,000 
plus options of an additional $7,- 
400,000. The Navy also had con- 
tracted for nearly $14,000,000 
of its $38,000,000 appropriation 
for the 1939-40 fiscal year. 
Then in the early fall the 
United States air transport 
companies ordered some $24,- 
000,000 of new equipment. The 
final buying wave came with 
the post-embargo orders from 
the Allied countries, estimated 
at approximately $170,000,000. 

The sharp increase in volume 
of orders received last year can 
be seen in the following table 
showing the approximate un- 
filled orders of several major 
December 1, 1939 
December 31, 1938. 



Conditioned 
f the European War, it would 

ave an even larger backlog of 
rders at the close of 1940 than 
; has today. Great Britain and 
France, particularly the latter, 
vish a continuous supply of 
•ican aircraft for the dura- 
>f the war. Looking ahead 
941, France already has 
i six month options on 
equipment for delivery next 
year. For the present at least, 
Great Britain probably will not 


France. The English may feel 
they have two or three months 
leeway in which to decide just 
how much outside aid they will 
require. They are represented 
as feeling that if the struggle 
lasts through the winter the 
chances arc that it will be a 
long war. In that event Great 
Britain would come into the 

substantial way. European neu- 
trals, such as Norway, Sweden, 
Holland, Belgium, Portugal, 
Turkey, etc., are overseas pros- 
pects for fairly substantial 
orders. Italy alone remains an 
active competitor of the United 
States for the foreign trade. 
Air missions from South Amer- 
ica are visiting domestic air- 
craft plants in increasing num- 
bers. 

The 1939 Army Air Corps 
program is not scheduled f 




e 1941. 


the m 

dication that this program will 
be supplemented by further sub- 
expected that Congress also will 
be asked to increase the author- 
ized strength of the naval air 
force 100%, or from 3,000 to 
6,000 planes, to be built over the 
next two or three years. A large 
appropriation will be requested 
to begin this new program. 
Within the next three years the 
United States hopes to have an 
air force of some 12,000 planes 
whose annual replacement re- 
quirements would be substan- 
tially larger than the air de- 
fense expenditures of recent 

may lag over a rather pro- 
tracted period due to the rush 
of orders from the airlines last 
fall in anticipation of 1940 traf- 
fic requirements. However, con- 
tinued rapid traffic gains, the 
charting of now routes, and 
plane retirements may lead to 
quite substantial purchases 
again next fall. Eastern Air 
Lines and American Airlines 
may follow Pan American Air- 
way’s, T. W. A. and United Air- 
lines into the four-engine trans- 
port field. Foreign airlines will 
continue to look to the United 
States for equipment. In the 
private plane group prospects 
this year are considered ex- 
cellent. In the first six months 
of 1939 private sales amounted 
to 1,362, as against 602 in the 
like 1938 period. For the full 
year it is estimated sales totaled 




Superior Craftsmanship Distinguishes It — 
Proven “World Record” Performance Makes It 
Champion of the Low-Price Field 

Your pride steps high when you buy and fly Aeronca. 
Its smooth streamline appearance plus the zip and 
pep of championship performance arouses a new sen- 
sation that even "old-timers" can't believe possible in 
low-priced airplanes. But that’s just the reason Aeronca 
marches on each day toward new sales records — 
true comparison is swinging the big trend to Aeronca 
— the favorite of folks whose sense of value is keen . . . 
Better see your Aeronca dealer now for a free flight 
demonstration — that will be the real proof . . . Send 
for descriptive literature. 


Aeroncas Deliver For As Low As $430.00 Down 


Here's What Mr. W. C. Kingsbury 
of Santa Cruz, California says of 
Aeronca Performance 








KOLLSMAN INSTRUMENT COMPANY, inc. 


ELMHURST, NEW YORK 


ail ute. KOLLSMAN PRECISION INSTRUMENTS 


CESSNA 




GRUMMAN 

GRUMMAN G-2IA AMPHIBIAN 


HOWARD 


BARKLEY-GROW 


BEECH 


OPERATORS CORNER 




or students to be eligible for the 
prizes of $300, $150 and $50 
for the first three places, the 
funds having been contributed 
personally by chairman Hink- 
ley. The contest, entries for 
which should be mailed in dup- 
licate to the National Inter- 
collegiate Plying Club, Dupont 
Circle, Washington, D.C., the 
closing date having just been 
extended to February 1, 1940. 

Airports or* sprouting overnight 

in every corner of Southern 
California as a result of the 
stimulus given miscellaneous 
and private flying by the CAA 
training program and the Army 
flight training work. New fields 
recently opened include Gar- 
dena, Hynes, Lompoc, Pomona, 
and Taraana. The Tarzana air- 
port is being used by Major C. 
C. Moseley for training embryo 
Army fliers. Established fields 
such as Los Angeles airport at 
Inglewood, and Los Angeles 
Metropolitan Airport, Van 
Nuys, are crammed to the gills, 
and we do mean gills, with pri- 
vate and miscellaneous flying 
activity. 


Upon completion of the course 
it is anticipated that the per- 
sonnel will be assigned to in- 
structional duties at various 
Air Corps posts and a perma- 
nent school for training addi- 
tional personnel will probably be 
established at Chanute Field. 


A boom in the instrument section 

of the Casey Jones School of 
Aeronautics has taken place 
with an emphasis toward the 
Army training end. Six com- 
plete sets of Blind Flying Gyros 
and other flight instruments and 
engine instruments are in use. 
A so-called Scorsby Machine, 
which tests instruments under 
actual flying conditions, has 
been specially built and employs 
all of the accessories that are on 
complete airplane in flight. 


REPORT CARD 

Of Air School 


Twelve Link trainers have been 
placed in service by the Army 
Air Corps for a school of instru- 
ment and navigational flying at 
Randolph Field. Together with 
these, to give actual flying ex- 
perience, are twelve instrument 
flying airplanes which have been 
made available for the three 
months training course. The 
school is under the direction of 
Captain R. W. Warren, A.C.; 
G. W. Emerson, W. J. Konicek, 
Herbert Chamberlain and H. W. 
Davis from the Link factory 
are acting as instructors. 


Corps Flying Cadets entered the 
Sparten School of Aeronautics 
on November 20. The number in 
this allotment was increased to 
96 as compared with 86 in the 
previous three increments. Since 
July 1 the Civil School and the 
Air Corps Training Detachment 
have flown a total of 12,000 
hours. This flying has been done 
with 33 flying instructors and 
47 airplanes. 


A new airline pilot training 
course has been established at 
the Boeing School of Aeronau- 
tics at Oakland, Calif., to help 
meet the airline’s demand for 
co-pilots. To be admitted to the 
course the applicant must have 
completed two years of college 
or the equivalent, be twenty 
years of age or older, and in 
sound physical condition. The 
total course of fifteen months, 
including flying, is offered at the 
cost of $3130, representing a 
thirty-five per cent reduction in 
flying instruction. All interested 
are urged by the school to hop 
aboard quick because the limit 
is sixty men in each quarter to 
insure individual 



THESE ARE THE SIXTY 
Primary Flight Stage 
The Air Corps are always 


TAGGING 
THE BASES 

with LES NEVILLE 

Goodbye Starvation 

Fixed base operators have been eating regularly for quite 
a while now and some of them have been buying 16 cylinder 
Cadillacs for themselves and spare Packards for their 
wives. The old hamburger diet seems to be a thing of the 
past in most quarters. This prosperity i 
Uncle Santa Claus either. Its groundwork was laid quite 
a while before the C.A.A. started to buy flight training 
for America's youth. It came about because there was 
something to sell and you fellows got out and sold it. And 
because you sold it so well the manufacturers v 
to make it better and cheaper, and that helped you increase 
sales still more. So the cycle continues. In the meantime 
the C.A.A. windfall came along to give you another boost. 
This new fullness of life is rather pleasant and this is a 
good time to sit down and make a couple of resolutions to 
try to keep it with us for a long time to come. 

No. 1 is most important of all. It is Don't Stop Selling. 
Even if the C.A.A. or anyone else dumps students into 
your lap until your head swims, don’t get soft or go stale 
on your salesmanship which is more valuable to you than 
anything else you have including your physical equipment. 

No. 2 is Don’t waste time looking for ships with built-in 
safety. It is much better to build safety into your students 
by teaching them to have proper respect for airplanes as 
they should for any fast moving vehicle. The surest way to 
cook your goldon-egg-laying-goose is to pile up a high 
fatality record for the die-hards to snipe at. 

No. 3 is Know What You're Doing. It is as important 
to watch your budget and your accounting in prosperity 
as in depression. You may be so busy booming that you 
fail to notice a lot of little things creeping in on the 
expense side of the ledger. There is no point in staying 
in business if expenses go up faster than income. 

Pin these three thoughts in your hat and you 

The other evening we drove out to Brainard Field (Hart- 
ford Municipal Airport) with Commissioner Bill Worm- 
stead, rode around the runways and visited the new 
modern ad building. It is a very well planned and exe- 
cuted set-up and the air lines seem to like it too. American 
has six schedules a day coming in and United is reported 
to be interested in stopping there. We couldn’t help think- 
ing what progress had been made since an earlier visit 
when the receding floods of 1937 left hangars torn from 
their footings, sand pits where turf runways had been, 
and weird debris all over the field. 

Among the Brainard flood victims was Ted Matusewic, 
president of Aviation Service, Inc., who flew down to New 
York one day and came back in the evening to find most of 
his equipment moved out and water lapping around his office. 
After the flood it took Ted a little while to start all over 
again but we saw him the other day and now he is going 
great guns. One of his recent promotional ideas is a radio 
flight training course which he broadcasts each week over 
Station W.N.B.C. 


With two months of work be- 
hind them now, the Luscombe 
School of Aeronautics is hard 
at work putting its largest class 
ever taken in through its train- 
ing course. Scholastically the 
class is faring nobly, with no. 


casualties after the regular 
exams. The last class of 18 
that graduated recently were 
all absorbed by the Luscombe 
factory, which is the policy of 
Luscombe whenever such action 
is possible. 
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A Typical day traveling with an Executive owner — 
Left Tulsa 9 A. M. . . . 350 miles to St. Louis in I 
hour and 45 minutes, a business luncheon and then 
on to New York with but one stop at Columbus — 
flying time Tulsa to Roosevelt Field, New York 6 
hours 12 minutes . . . f hot's traveling — and the 
cost, but $38.50 for FIVE people. 

SPARTAN AIRCRAFT COMPANY 

TULSA, OKLAHOMA 


The SPARTAN Executive saving YOU needless travel time, 
offers greater opportunities for business contacts, more time 
for pleasure — you can go places when you FLY! Inquiry on 
your letterhead will bring the facts. 
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Jungle Air Freighter 

( Continued from page 31) 


profitable operation of air freighters. 
The unit of profit on each trip may be 
so small that the average traffic man- 
ager would not consider operation, 
but with adequate repair facilities fre- 
quently checking every part they leave 
nothing to chance and by so doing 
have kept down expensive accidents. 
Thus individual profits, though small, 
are still profits over a year's opera- 
tion when there are so few losses to 
charge against them. 

Most of the airplanes in use on this 
jungle freight line were remodeled in 
TACA's Tegucigalpa plant to meet 
the peculiar Central American freight- 
ing conditions. Double doors large 
enough to drive a tractor through, 
or load a horse in easily. Top hatches 
wide enough to accommodate 3,000 
lb. sections of ball mill gears or 
similar unwieldy mining machinery. 
The most recent job has been the 
construction of a 600 gallon fuel oil 
tank inside one of the big tri-motors 
operated by TACA. Believed to be 
the largest flying oil tanker so far 
constructed, it will be used to trans- 
port oil from Puerto Cabezas on the 
Caribbean coast of Nicaragua to the 
gold mines in the interior. With this 
new arrangement nearly three times 
as much oil can be hauled than was 
possible before when the unprofitable 
weight of oil drums took up much 
of the load. A loading cock in the 
top of the tank, with a gravity dump 
cock in the bottom will facilitate and 
speed up flights. At Siuna, Nica- 
ragua, the La Luz Mining Company 
has constructed a large steel receiv- 
ing tank at one side and below the 
airport there. Loading and unloading 
is only a matter of minutes. Capacity 
loads can be carried with safety also, 
because the tank has been fitted with 
a safety dump cock with release con- 
nections near the other ship controls. 
In cases of emergency the pilot can 
dump part or all of his load in a 

With the pendulum of buying power 
swinging from Europe and the rest 
o; the world toward the Latin Ameri- 
can countries, the United States has 
gradually awakened to the tremendous 
trade opportunities existing in these 
sister republics, with the result that 
many American products are now in 
greater demand than competitive lines 
from Europe. The trend is toward 


modernism and modernization through- 
out the Latin Americas and the social 
revolution taking place is effecting 
more people than any political change 
ever has. American styles, American 
automobiles, radios, refrigerators, and 
farm machinery, and all the American 
publicity mediums such as motion pic- 
tures and magazines, find popular ac- 
ceptance in Latin America. 

But the prestige and confidence in 
European houses that have been long 
established in the minds of Latin 
American consumers, and the tremen- 
dous market for Latin American raw 
products that still exists in Europe, 
makes tough competition. The hottest 
battle the United States has ever fought 
is being waged over Latin American 
trade control. Although a quality mar- 
ket in some respects, price is generally 
the controlling factor and any expense 
between the manufacturer and the 
ultimate consumer must be reckoned 
with. Thus transportation comes in 
for its share of close figuring. 

Into this melee of competition, the 
like of which few manufacturers or 
transportation companies doing busi- 
ness in the States seldom ever have to 
face, the TACA traffic executives have 
jumped with startling success. Perish- 
able or “rush” cargoes have always 
been easy competition for airlines, 
but when it comes to heavy machinery 
items, tin roofing, barrels of flour 
and beans, petroleum products, and 
the slow moving freight generally 
transported in the States by truck or 
railroad, a new arrangement in air 
cargo handling had to be set up in 
Central America when the TACA set 
out to compete for this type cargo. 

Two kinds of freight, preferido and 
diferido were the answer to this prob- 
lem. For instance, the preferido, or 
express freight rate between Guate- 
mala City and Coban, Guatemala, is 
5c. The diferido, or deferred freight 
rate over the same route is 2Jc. The 
difference is simply that express 
freight goes out on the first plane 
after acceptance of cargo, while de- 
ferred is accepted and stored for 
future delivery on days when the 
ship has left over space after express 
cargo has been stowed aboard. Thus 
TACA planes covering regular routes 
on daily schedules usually depart with 
capacity loads. 

Although air freight is TACA’s 
major business, 25,000 passengers 
were carried last year, no inconse- 
quential item in itself. As more and 
more American tourists discover these 
picturesque countries, TACA’s traffic 
in passengers will increase, but ask 
the average Central American and 
you find he has been riding TACA 
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for years. In fact, so accustomed to 
TACA is the average native he can’t 
understand why foreigners are so as- 
tounded to find available such un- 
usual service. It’s like the ox-carts, 
and bananas, and Indians, and vol- 
canoes and other everyday things they 
say. There's nothing unusual about 
it! 


Lofting 

( Continued from page 35) 


have form blocks put on it. These 
blocks transform the layout board di- 
rectly into an assembly board, by 
providing three-dimensional support 
for the various members which are to 
become a part of the assembly. Since 
the templates for the various parts 
were taken from the lofted layout 
board, and the tool department worked 
directly on this original layout (or 
drawing), and since this is all full 
scale work, there is slight room for 
error or misinterpretation. As a mat- 
ter of fact, the layout phase has been 
completely eliminated for the tool 
builders, with obvious economy of 
time and effort. 

The lofting method lifts from engi- 
neering a good deal of tedious draft- 
ing, makes the actual full scale layout 
and hands it to the shop for construc- 
tion. Lofting likewise lifts from the 
tool and shop departments the work of 
expanding detail drawings to full 
scale before attacking tooling. Like- 
wise, the lofting method greatly facil- 
itates rapid construction of prelimi- 
nary mock-ups. 

An example of what can be done 
with the aid of lofting may be given 
in the case of the most recent engi- 
neering achievement at Consolidated; 
design and construction of the twin 
engined, 52-place Model 31 flying 
boat. Only ten months were required 
to design, construct, and test fly this 
entirely new ship, whereas previous 
development projects dealing with fly- 
ing boats of comparable size, have re- 
quired two years or more. While this 
particular case should not be taken as 
a direct comparison between various 
current planes, and the time taken to 
produce them — since each new model 
has its own special problems — never- 
theless it may be taken as a fair ex- 
ample of the net benefits obtained 
through application of lofting methods 
to the process of initial development 
of new aircraft designs. 



PARKS 

—the Air College of Higher Learning— 

Trains You For Leadership 
in Ever y Branch of Commercial Aviation 


• Your first significant step toward a successful career 
in aviation comes when your application is accepted by 
Parks Air College. For Parks, in order to train leaders 
for aviation, must select applicants who possess capa- 
bility for leadership. If your past scholastic record 
proves you can make good use of leadership training 
you will be accepted. You will be one of the 74 per cent 
of all applicants who arc accepted. You will have 
successfully taken your first step toward a position of 
responsibility in aviation. 

Whether your particular interests lie in airline pilot- 
ing, operations, maintenance, engineering, sales or 
executive positions. Parks training — designed to help 
you meet the requirements of the industry — provides 
you with the background of knowledge and skills so 
essential to success. 

Parks offers you a college education in the four major 


branches of aviation. Through any one of the Parks 
four courses - — Professional Flight and Executive, 
Aviation Operations and Executive, Maintenance 
Engineering or Aeronautical — you can prepare your- 
self for success in the field of commercial aviation 

That Parks training will give you access to aviation's 
opportunities is proven by the record of graduates. In 
the past 18 months 47 per cent of all graduates secured 
their first positions in aviation before graduation. The 
others secured theirs within a period of 5 weeks and 
4 days after graduation. 

If leadership in aviation is your goal, investigate 

Parks Air College. Mail the coupon today for complete 
information on each of the four courses offered. The 
catalog will be sent you without charge or obligation. 




On Their Own Feet 

(Continued from page 37) 


ferent models of similar type and sire. 
This saves multiplication of jigs when 
one basic jig design can be made to 
serve, which obviously saves propor- 
tionately on cost of jigging for pro- 
duction. Then we had to devise a type 
of jig which would be inexpensive to 
build. 

Furthermore, such jigs must per- 
fectly reproduce the design as to struc- 
tural and aerodynamic form, and must 
do this on a basis of standardisation 
by which every unit produced must be 
like every other. And all of this must 
be done with maximum economy, 
which means minimum man hours of 
assembly time. Obviously such a jig 
must be a semi-automatic machine into 
which parts can be fed day after day 
without requiring repeated checking 
and instrumentation as to lit and 
alignment. 

To meet all of these requirements 
we made a .careful study of aircraft jig 
history and determined that the canti- 
lever, or “self-contained" jig was our 
basic need. Such a jig was developed 
through the use of various diameters 
of steel casing welded into a very 
simple but extremely rugged structure. 
In our case we have used oil-well cas- 
ing, but any casing of appropriate 
diameter and thickness would serve. 
Through the use of heavy steel tube 
members we obtained the "backbone" 
needed to provide both torque and 
cantilever rigidity. Thus the jig 
structure remains permanently in 
alignment, and does not require special 
foundations. Our jigs may be set up 
on any floor that will bear their weight 
and after a simple levelling operation 
they arc ready for production. The 
cantilever feature permits setting the 
work to one side of the jig in some 
cases, as with the wing and wing shear 
member, which improves accessibility. 
In addition to rigidity and accessibility 
these jigs possess other advantages. 
All of our major jigs are self-con- 
tained as to electric power and air out- 
lets, and even work platforms and 
stairways are built integral with the 

has a built-in reference line system 
by which a fine piano wire is stretched 
through pre-positioned holes in locat- 
ing blocks and from this wire every 
part of the jig is checked. Further- 
more, wherever a jig has reference to 
one or more other jigs, as in the case 
of mating the wing to the fuselage, a 
cross-indexing system is used which 


guarantees perfect alignment. This 
is largely accomplished through using 
certain members as a part common to 
both jigs, as in the case of the drill 
jig for wing-fuselage attachment angle. 
This drill jig is actually a sub-jig 
which is used both with the wing and 
with the fuselage assembly jig, assur- 
ing perfect alignment of wing to fusc- 

Although we have many minor jigs, 
there are about fifteen major jigs used 
for production of a Harlow plane. 
Most impressive are the biggest, the 
wing and fuselage jigs, but equally 
important are the main and auxiliary 
shear member, aileron, flap and wing 
tip jigs, the fin, rudder, stabilized and 
elevator jigs, and the jigs for fuselage 
fire wall, tail cone, main bulkheads, 
drill jig for attaching angles, etc. 

In building jigs of steel casing it is 
possible, even desirable, to employ used 
material. This reduces initial cost, 
and at the same time provides time- 
seasoned structural parts in which 
stresses have been relieved and warp- 
ing is not likely to occur. Although 
our jigs vary in detail the basic plan 
of construction and operation is the 
same throughout. For example, the 
fuselage jig structure is based on a 
heavy casing of 12 in. diameter ex- 
tending horizontally along the floor. 
Extending at right angles back from 
this backbone are short horizontal 
members which support vertical frames 
welded up from lighter casing. These 
frames support an upper-level work 
platform, railing and steps. They also 
have a system of supports and clamps 
extending out from their upper end 
by which the trailing edge portion of 
the wing ribs is supported. At the 
base the rib leading edge, or nose por- 
tion is supported from a frame and 
clamp system attached directly to the 
jig “backbone." In assembling the 
wing in this jig the stamped sheet 
ribs are attached to wood stiffeners 
which serve to support the ribs in 
their correct relation to the wing 
structure. After location and attach- 
ment of the shear members and stiff- 
eners these wood rib supports are re- 
moved to permit skinning around the 
nose portion of the wing. At this 
time the wing structure is supported 
from the two fittings which attach to 
the forward shear member, or false 
spar, and serve as supports for the 
landing gear struts. Throughout as- 
sembly of the wing parts in the jig 
there are numerous indexing points 
which insure perfect alignment of the 
completed wing. It will be obvious 
that the wing not only is held in per- 
fect alignment during assembly, but 
that workmen have complete access to 


the structure from two levels and both 
sides. Suitable drill plates are pro- 
vided for this and other jigs in order 
that rivet holes may, in the main, be 
drilled right on the jig. This pro- 
cedure is more economical in rela- 
tively small production lots and as- 
sures perfection of alignment for 
riveting, resulting in a stronger struc- 
ture with a better life expectancy, than 
if the rivet holes in sheet and stringers 
did not perfectly match and were 
forced, or re-drilled. 

The fuselage jig is quite similar. A 
single “backbone” tube of 12 in. di- 
ameter casing extends along the floor 
directly down the center of the jig. 
At each end a horizontal cross member 
supports a vertical truss of inverted 
Vee form which carries a longitudinal 
member parallel to the bottom back- 
bone but extending above the fuselage. 
A series of wood frames are sup- 
ported top and bottom by brackets and 
clamps mounted to these two parallel 
upper and lower members. Fuselage 
frames or bulkheads are carried in 
these wood frames until after the 
longitudinal stringers have been 
riveted in place. Thereafter the fuse- 
lage structure is supported from fore 
and aft, tail cone and fire- wall bulk- 
head. The upper and lower clamps 
arc removed and the skin can be ap- 
plied without interference from sup- 
port members. 

While only a few planes have been 
built to date on our Harlow jigs, we 
have been happy to find that all the 
hoped-for advantages of this system 
really exist. Our planes go together 
in perfect alignment the first time. Our 
final mating jig is really not a jig at 
all but simply an appropriate set of 
supports which hold the wing, fuselage, 
and empennage parts in proper posi- 
tion while workmen attach them. In 
the case of our engine cowling we 
have a three-way indexing system that 
mates the engine mount, cowling 
bracket supports, and cowling proper. 
So long as we manufacture planes of 
the general size and type of our 
present model Harlows these jigs will 
serve for production of future models. 
Minor modifications to the system of 
support stops and work clamps are all 
that will be required. Performing 
such a changeover for production of 
another model in the same jig is sim- 
plified by the reference line, or wire, 
mentioned earlier. Probably we will 
find it possible to incorporate im- 
provements in our jig design as well 
as our plane design, but at the present 
time our system is proving ideal for 
economical production of structures 
possessing all the advantages of all- 



A FINER 
AIRPLANE AT A 
REDUCED PRICE 


F OR 1940 Fairchild offers a four-place Warner “24" 
equipped with flaps and 60 gallon gas capacity, at 
a considerable reduction in price. 

This reduced price has been accomplished purely 
as a result of increased sales. It does not involve the 
slightest sacrifice in quality. On the contrary, new re- 
finements have been added, making this the most 
superb Fairchild ever built. But owing to the daily 
increase in the cost of materials, Fairchild cannot 
guarantee the continuance of this reduction in price. 
It is advisable, therefore, to consult your nearest 
Fairchild dealer immediately for full information and 
details. A deluxe Ranger model of increased horse- 
power is also available. Be sure to see it! 


Fairchild Aircraft, Division of Fairchild Engine & Airplane Corporation, Hagerstown, hid . . . . Cable Address “ Faircraft " 
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Fire and What is Being Done About It 

( Continued from page 39) 


quickly extinguished by an emergency 
hand extinguisher. 

Before instituting its test program, 
the CAA circulated a comprehensive 
questionnaire throughout the manu- 
facturing and operating branches of 
the aviation industry. The answers to 
this questionnaire were most enlight- 
ening in that they indicated a unani- 
mous agreement on the objective to be 
obtained, including a great variety of 
opinion on the way maximum safety 
could be secured. As a result of this 
questionnaire the industry approved 
the consolidation of all testing by a 
single agency. 

It must be stated here that the 
Douglas Aircraft 'Company has al- 
ready carried out on its own initiative 
a series of tests in conjunction with 
other manufacturers on ways and 
means of preventing the growth and 
spreading of power plant fire by re- 
ducing the amount of fuel and oil 
which would be spilled in case of part 
failure. The result of these tests has 
been the design of proposed emer- 
gency shut off valves and hose con- 
nection protection which will be tested 
by the CAA. 

If the fire prevention problem is 
analyzed from a fundamental view- 
point, and assuming that through 
some unforeseen circumstances, fire 
has developed, it is imperative that its 
presence be made known to the flight 
crew immediately. This calls for fire 
detection which has, to the writer’s 
knowledge, never been used in air- 
craft fire protection before. 

The fundamental characteristics of 
a fire detector must be, first, sim- 
plicity; second, foolproofness, as it 
must not give false alarms; third, it 
must be rapid and, if possible, in- 
stantaneous in action; and, fourth, it 
must provide complete protection. 

It is obvious that the development 
ot a satisfactory fire-detecting device 
is the primary requirement of aircraft 
fire prevention today, because without 
fire detection, the most efficient fire 
fighting apparatus can be so ineffec- 
tive as to be considered worthless in 

The importance of fire warning de- 
vices was forcefully demonstrated dur- 
ing one of the early CAA tests in 
which a spectator was standing on the 
opposite side of the nacelle and could 
not see the fire rage on the other side. 


Fire detecting means can be based 
on: (1) temperature differential; (2) 
fixed temperature; (3) rate of tem- 
perature rise; (4) or the presence of 
flame. The CAA tests will undoubt- 
edly indicate which type may be most 
satisfactory, but I would like to repeat 
that whatever type is selected must 
be swift, positive and reliable. Once 
means has been found of detecting a 
fire it becomes a relatively simple 
problem to apply the most effective 
means for transmitting this informa- 
tion to the flight crew and place suit- 
able warning indicators in the cock- 
pit where they must immediately at- 
tract the crew’s attention. The crew 
can then pull fire extinguisher and 
feather propeller simultaneously. 

Next comes the problem as to what 
is the most suitable fire extinguishing 
material. Water is, of course, the best 
known fire extinguishing agent, as it 
absorbs the greatest amount of heat, 
but cannot be considered for aircraft 
power plant use because it is inef- 
fective on fuel and oil fires. Further, 
the consideration of weight would 
prohibit the use of water systems in 
airplanes. Sand is also a good fire 
fighting agent but too heavy for air- 
craft application. 

Most airplanes teday protect the 
power plant installation by using high 
pressure carbon dioxide. Hand fire 
extinguishers as used in the cockpit 
and cabin are either of the CO : or 
carbon tetrachloride hand type. Great 
Britain has apparently chosen methyl 
bromide for its aircraft fire protection. 

It is used by the Royal Air Force be- 
cause it is claimed to have a very low 
weight-efficiency ratio. 

There are several other known 
chemical agents, all bearing their own 
trade names, and designed for maxi- 
mum effectiveness on various types of 
fires. It seems clear, however, that 
most fire fighting materials used today 
have a high degree of efficiency, pro- 
viding they can be quickly released to 
blanket the fire and prevent its con- 
tinuance by isolating the oxygen in 
the air surrounding it. Therefore, 
distribution of extinguishing medium 
and rate of concentration are the most 
important functions to fulfill to 
achieve greatest effectiveness. This 
being the case, it must be decided 
from tests the most effective location 
for outlets. This brings up the ques- 


tion on which a great deal of disagree- 
ment exists. Should there be an outlet 
to the engine crankcase, or any other 
particular power plant location, be- 
sides a general flooding of the power 
section and accessory compartments? 
How does the air flow actually affect 
the distribution of fire fighting mate- 
rial and where will the fire most likely 
continue to burn? These and many 
other questions can be answered only 
by actual tests under simulated flight 
conditions. 

Fire fighting material must also be 
judged on the effects it will have on 
the burning parts. Chemically it 
should not cause corrosion or other 
damage which may prevent running 
the engine after the fire has been ex- 
tinguished. 

Aircraft fire protection today has 
been confined primarily to power 
plants and the carriage of hand fire 
extinguishers in the cockpit and cabin. 
This protection must be carried fur- 
ther and provide fire fighting equip- 
ment to cargo compartments as well. 

Flameproofing of cabin materials 
has eliminated a serious potential 
source of fire hazard. Such materials 
do not start self-sustained combustion ; 
they will only charr or smoulder for 
a considerable time, thus permitting 
detection and ease of control. Main- 
tenance of these materials must be 
carefully watched, however, in order 
not to destroy the flameproofing treat- 

Fire protection can be greatly in- 
creased by providing adequate ventila- 
tion of airplane cabin and structures 
to carry out all dangerous fumes. 
Cleanliness is also a fundamental 
factor in reducing fire hazard. 

The rational analysis of the specific 
problems involved in power plant pro- 
tection against fire, and their solution 
by systematic testing under conditions 
simulating every possible source of 
trouble, will undoubtedly result in 
the formulation of recommendations 
which, when intelligently applied, 
should reduce aircraft fire hazards to 

Such improvements in fire pro- 
tection carried to include cargo com- 
partments will then eliminate the two 
most susceptible locations of fire haz- 
ard which past experience has shown 
to be critical on airplanes today. 

It is hoped that when these most 
pressing problems have been solved, 
the CAA will continue its fire pre- 
vention research and extend it to 
cover a thorough study of flameproof- 
ing means and methods applicable to 
aircraft materials as well as all phases 
of fire prevention and elimination. 



the Bird men'* Perch 


Yesterday we threw away about a million bucks. A gent we know called up and said "Quick 
. . . which would you rather have, a carload of quarters or a half carload of silver dollars?" 
Figure it out and shoot it at your pals. The average among the kind of people we know 
is I correct answer out of 10. ^ ej \y T' " Fd' Th B' d ’ P' 1 

Room 3800, Gulf Building, Pittsburgh, Pa. 



JUST- TO - PASS - THE - TIME - AWAY 
DEPT. 

The other day wc were kidding a rail- 
roading friend of ours. 

"Must be kinds' dull in your business," 
wc said sympathetically, "with all the 
difficult operation problems worked out 
years ago." 

"Take that back," says he, "or I'll 
give you a real problem to solve!" Wc 
wouldn't so here it is as he told it: 


OUR FAVORITE MISS 

By and large, our beloved puzzle fans are 
solid citizens. But very seldom are they 

picture appears above. 

She's Miss Elsie Irene Hcike of Durand, 
Wis., who sent in a perfect answer to our 
Arab puzzle. 

Possibly it comes from staring admir- 
ingly at Miss Hcikc's picture ... or per- 
haps the sudden realization that spring 
(as wc write this) is only 124 days away 

RESOLUTION FOR 1940 

We've got a proposition for you. 

You resolve to use nothing but Gulf- 
pride Oil in your plane during 1940 and 
we'll pledge ourselves to the same resolu- 
tion we've made the past 10 years. 

Wc hereby resolve to continue the same 
unflagging efforts to keep Gulf- 
I pride the world's finest oil for 
[1 planes. To this end, we will con- 








"We have a single track running from 
Point A to Point C. Halfway, there arc 
two sidings leading into a short, common 
stretch of track (B). B will accommodate 
a freight car but not a locomotive. Hence, 
if the engine goes up a siding, it must 
come down the same way. 

"Yesterday wc had a locomotive (L) 
between the sidings and two freight cars 
(X and Y), one on each siding, The express 
was due and wc had to interchange the 
two cars (without allowing any flying 
shuncs) and get the locomotive started 
down the main track in ten minutes flat!" 

(Somehow wc just hate to think of the 
consequences, if wc had been the engi- 

T.W.T. for the official 


THIS MONTH’S WHOPPER 


brought Herman home 
goldfish named Herman. Silliest 


He had no sense of dirce- 
liking ro him. I'm sore of that 


didn't like to swim. What's a fish for '* I tried 
to interest him in chasing the guppies that 
shared his bowl, but Herman was pretty diffi- 
dent about it. Once in a while, he'd do a few 

lie Hat on his stomach on the bottom and sort 
of brood. First he brooded only little broods, 
but he got broodier and broodier by the day. 

Finally, I couldn't stand it any longer. So, 1 
packed Herman off to the airport. When I got 
there, 1 changed the water in the bowl. Before 

plumb took off. After banking to the righ t over 
the wash-stand in the Men's Room, he went 
into a series of immclman's, inside loops, and 
falling leaves that stood my hair on end! After 
about 12 minutes, he cut his motor and started 



monkey he'd had 1 ,030.000 goldfish-flying houi 
and ought to get himself hung from the rafters 

impressed. low wing Vollmar 



Ultra High Frequency 

( Continued from page 43) 



half wavelength below the antenna. 
This mobile unit has proven very 
valuable in investigating horizontal ■ 
and vertical polarized wave propaga- 
tion and other characteristics under 
various terrain conditions. 

Two-course radio range with elation and 


There is one drawback in the use of 
a four-course radio range system. 
This is that all courses are similarly 
formed by N-A interlock and have no 
distinctive signal to individually iden- 
tify each of the four courses. Should 
a pilot be lost and off course he has 
no means of readily determining 
whether he is in the northeast or 
southwest quadrant or conversely in 
the northwest or southeast quadrant 
except by performing an orientation 
problem which often takes consider- 
able time. To overcome this difficulty, 
a new type two-course ultra-high-fre- 
quency visual radio range providing 
reciprocal courses and aural sector 
identification is now under develop- 
ment. This system will use two con- 
tinuously energized eliiptically shaped 
field patterns with one modulated with 
a tone signal of 90 cycles and the 
other at 150 cycles to provide visual 
course indications, as shown in the 
diagram. In addition, a similar pair 
of eliiptically shaped field patterns 
both modulated at a frequency of 1020 
cycles will be alternately produced at 
right angles to the visual patterns and 
keyed alternately in such a manner as 
to provide aural station, course, and 
sector identification. 

The experimental two-course range 
installation will consist of the follow- 
ing tr 


(2) Two antenna radiating sys- 
tems, one for the visual range course 
and the other for the aural sector 
identification. 

(3) Two transmission lines of the 
coaxial type. 

(4) A steel counterpoise similar to 
that used for the four-course system 
described above. 

It is anticipated that this type of 
two-course range when perfected will 
prove an ideal range and will eventu- 
ally replace all of the four-course 
type ranges now in use. 

The Z marker (sometimes referred 
to as a zone or cone-of-silence marker) 


was developed to meet the need for a 
positive position indicator for marking 
the location of radio range stations 
along the Federal airways for use 
when flying on instruments under 
which conditions the pilot would other- 
wise have to depend entirely upon 
the "cone-of-silence” zone existing 
above each radio range station as an 
indication of position. The “cone-of- 
silence” of range stations as a posi- 
tion indicator is considered unreliable 
since it gives a negative indication 
which might also be caused by a dead 
battery, faulty receiver, or a rapid 
fading of the range signal caused by 
reflections from terrain. 

The first experimental Z markers 
were installed in 1934 at seven im- 
portant radio range stations located 
on the major airways. Many im- 
provements were made in these instal- 
lations during the following three 
years and by 1938 a total of 82 im- 
proved type Z markers were in regu- 
lar operation throughout the country. 
All radio range stations will soon be 
equipped. 

A complete Z marker installation 
consists of the following main com- 
ponents : 

(1) A crystal-controlled transmit- 
ter operating on a frequency of 75 
megacycles with an antenna output 
of 5 watts and 100 per cent modu- 
lated with a frequency of 3000 cycles. 
A second identical transmitter is lo- 
cated in the same frame and auto- 
matically operates in case of failure 
of the regular unit. 

(2) An antenna system consisting 
of four half-wave horizontal radiating 
elements arranged around a common 

(Turn to poge 96) 




The Fastest Commercial Plane of its Horsepower Made in the U. S. 


ceptional speed and a multitude of refinements. For 
instance ... a new rounded windshield — greater visi- 
bility— less head resistance ... a new "Cushioned 
Power” engine mounting — controlled engine cooling 
with completely enclosed cowling— quieter — less vi- 
bration . . . new, more efficient plywood covered 
wings ... a new instrument panel— better illumina- 
tion — visibility — accessibility. 

Waco has created a plane which delivers a speed 
hitherto unknown in this horsepower group — speed 
which brings a new meaning to the word fly. Model 


"E” is characteristically Waco in its sound design 
and sturdy construction. And for all around perform- 
ance . . . take off . . . landing speed . . . just check it 
with any other airplane in its power class. 

Waco engineers have achieved this extra speed 
without the slightest sacrifice of cabin space. New 
recessed arm rests even add width in the rear. 

Model "E” is the pace-setter for 1940 airplanes 
in meeting the needs of the man who wants to enjoy 
life — and accomplish things while he’s doing it. 

See your local distributor for complete details, 
prices and terms, or write for catalog ! 



EASY TO BUY ' 


EASY TO FLY 


COMPANY, 


WACO A I R C 


TROY, 


OHIO 



U H F 
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point anti disposed in spoke fashion 
at right angles to each other with op- 
posite elements energized in phase and 
adjacent elements energized in quadra- 
ture phase relationship. This produces 
an egg-shaped space pattern with the 
major axis in the vertical plane and 
polarized in the horizontal plane so 
that a plane flying over the station 
will receive a signal for approximately 
the same period for any direction of 

(3) A balanced transmission line 
consisting of a pair of half-inch seam- 
less copper water pipes, spaced one 
inch apart and supported centrally in 
a three-inch square copper duct is 
used to connect the antenna to the 
transmitter. The transmission line is 
normally about 135 feet in length. 

(4) A 30-foot square counterpoise 
consisting of screen wire and steel 
framework is located one-quarter 
wavelength beneath the four radiating 
elements and one-half wavelength 
above the ground level. This provides 
a reflecting surface and eliminates im- 
perfect reflections and variations 
caused by vegetation, snow, and 
ground conditions. 

Fan marker 

When scheduled airline operation 
between certain points on the Federal 
airways reached a volume sufficient 
to justify special control measures, the 
Government established a traffic con- 
trol organization to handle it. For 
this system to operate satisfactorily, 
it was found advantageous to have 
radio markers at points situated some 
distance from the radio range stations 
to provide a positive indication of 
position. The Z marker equipment 
previously developed for indicating 
radio range station positions would 
not fulfill the requirements for this 
new type marker since greater power 
and an elliptical or fan shaped field 
pattern was desired. 

In the fall of 1936, the first experi- 
mental fan marker installation was 
placed in operation. Many improve- 
ments were made during the follow- 
ing year and by 1939 a total of 35 
improved type fan markers had been 
placed in regular operation at impor- 
tant points on the airways. By 1940 
the total number of fan markers in 
operation in the United States will 
be 115. 


A complete fan marker installation 
consists of the following main com- 
ponents : 

(1) A crystal-controlled transmit- 
ter operating on a frequency of 75 
megacycles with an antenna output of 
100 watts and 100 per cent modulated 
at 3000 cycles and keyed with an 
identification signal. A second iden- 
tical transmitter is available and is 
automatically placed in operation in 
case of failure of the regular unit. 

(2) A radiating antenna system 
consisting of four horizontal collinear 
cophased half-wave radiating sections, 
which is supported one-quarter wave- 
length above a counterpoise. This 
produces an elliptical space pattern 
with the major axis in the plane per- 
pendicular to the antennas and the 
minor axis in the plane of the an- 
tennas. The ratio . of the major to 
minor axis of the pattern in the 
horizontal plane is approximately 
four to one. Fan marker antennas are 
oriented so that the major axis of the 
radiated pattern is perpendicular to 
the range course on which the marker 
is located. 

(3) A balanced transmission line 
similar to that used on the Z marker 
equipment is used to connect the an- 
tenna to the transmitter. The length 
of the line is normally about 60 feet. 

(4) A 20 x 40 foot counterpoise 
similar in construction to that used 
on the Z marker is used for the fan 
marker. 

(To be concluded) 


X-Ray on Hiring Line 

(Continued from page 33) 


have many other industrial concerns 
that more than 75 per cent of the 
individual failures in industry are due 
to temperament faults — often termed 
“personality traits”. To us, the quality 
of temperament includes traits of char- 
acter. An applicant is considered to 
be a poor employment risk unless he 
has a well-balanced temperament, a 
good character and a reasonably 
healthy outlook on life. An important 
factor which is included in this quality 
of temperament is the ability to get 
along with others. 

For a beginner who lacks trade 
knowledge and skill, it is important 
that he have the necessary aptitude 
to learn quickly and easily the re- 
quired mechanical applications. A 
young man with poor mechanical ap- 
titude will require several times the 
amount of training as will one with 


a good mechanical aptitude. 

In selecting the skilled worker, 
however, the applicant's aptitude is 
of no particular concern. It makes 
little difference to the employer 
whether the new employee had pre- 
viously spent three months or ten 
years learning his trade. The ques- 
tion is, can he demonstrate the re- 
quired knowledge and skill, or is he a 
“trade bluffer?” Here we will admit 
that there are many “trade bluffers” 
who can get by the most skilled inter- 
viewers ; hence the importance of trade 

The last major point is intelligence. 
This quality is considered not for the 
purpose of selecting geniuses but to 
avoid such obvious mistakes as placing 
an exceptionally intelligent individual 
in a routine, monotonous job on which 
he will soon become stale and dis- 
satisfied. It is likewise important not 
to place an individual of low intel- 
ligence in a position requiring a high 
degree of mental alacrity. Intelligence 
counts in positions which constantly 
present new problems requiring quick 
and accurate decisions. 

We admit that one phase of our 
selection program is negative. In ad- 
dition to trying to find out everything 
good about an applicant we likewise 
try to uncover everything that is un- 
favorable. We often find in applicants 
qualities which they themselves did 
not know they possessed. A quality 
which may be an asset in one position 
may be a liability in another. 

Our procedure is to search out the 
most promising applicants we can ob- 
tain from industry and training 
schools. Once a promising applicant 
comes within our range we invite him 
to take our tests; and if he shows a 
good performance on some of them, 
though he may not pass all the tests, 
we may make him an offer. Although 
our procedure may disqualify a few 
good applicants who stumble at the 
trials, the percentage of real "win- 
ners” among our employees is steadily 
increasing. 

The average applicant cooperates 
with us fully, and is glad of the op- 
portunity to take the required examina- 
tions. His cooperation is assured when 
he learns that we want to determine 
not only whether he should be em- 
ployed, but in what position he is 
likely to be most successful. Long 
after an applicant is employed the 
test results are used in counseling 
him how to overcome his deficiencies. 

During the past thirty months more 
than 30,000 applicants have been tested 
and more than 6,000 of this number 
have been added to the payroll. Test- 
(Turn to page 100) 
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A WIRE THAT IS “MADE TO ORDER” 


FOR THE AVIATION INDUSTRY! 


A truly Flame-Proof wire with qualities that indicate a wide 
variety of uses in the Aviation Field. Code Lenglas is an 
IMPROVED FIBERGLAS insulated wire, coated with a 
highly plastic, flameproof compound, with high dielectric and 
non-hygroscopic characteristics. Its insulation will not dete- 
riorate under adverse climate conditions. 

CODE LENGLAS has a place wherever an absolutely flame- 
proof, heat- and moisture-resistant wire is required — a place 
that it will fill without sacrificing a single desirable electrical 
or mechanical characteristic. 


INSTRUMENTS 


FUSELAGE WIRING 


Code Lenglas can be furnished in sizes 14 to 22 A.W.Ga. in 
solid or stranded conductors with color-coded insulation. 


RADIO TRANSMITTERS 
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WRITE FOR FREE SAMPLE TODAY! 

LENZ ELECTRIC 
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ing costs money, but the results jus- 
tify the expenditure. Although much 
of our testing and hiring has been 
quite recent we have had a sufficient 
history built up to show that the per- 
centage of unsuccessful employee 
placements has been reduced by more 
than half. The reactions of our fore- 
men and department heads speak 
eloquently and at times statistically 
of the success of our pre-employment 
tests. Before the introduction of our 
testing procedure less than eight out of 
ten placements turned out to be suc- 

Here again we can turn to the X-ray 
for comparison. One of the costliest 
and most discouraging features of 
metal working plant operation is the 
hidden flaw that does not show up 
until a great deal of expensive ma- 
chine work has been done on the 
material. New employees are fre- 
quently like a piece of material with 
a hidden flaw. If we do not discover 
the flaw until after some weeks or 
months we have made a heavy invest- 
ment in training which is lost 

Our employment division, headed by 
Mr. H. A. Beall, insists that each 
applicant be given every possible con- 
sideration. Each interviewer in the 
department sincerely attempts a 
prompt, thorough and courteous re- 
ception of the applicant. The inter- 
viewer has the serious responsibility 
of making a friend for the company 
of every applicant, whether or not he 
can be employed. 

Interviewing hours are posted as 
8 :00 to 11 :00 a.m., but during the 
periods of high employment activity 
all applicants are given interviews re- 
gardless of the time of their call. The 
preliminary interviewer quickly ap- 
praises an applicant's qualifications 
and determines whether or not he is 
a likely prospect to fill any of the 
existing or anticipated vacancies. Ap- 
plications are taken and those having 
the necessary qualifications are classi- 
fied by occupation for future reference 
and call. Those who appear qualified 
for immediate employment are re- 
ferred to the testing section for ex- 
amination. Their applications then 
receive consideration along with those 
previously placed and the applicants 
who appear to be best qualified for 
the existing vacancies are called in 
for final interview, at which time the 
employment selections are made. 


In certain highly specialized fields, 
the selected applicant is referred to 
a department head or other company 
executive for approval. After the 
applicant is selected for employment 
he is given a rigid physical exami- 
nation and is photographed and finger 
printed. 

Seldom do we lose an applicant 
through elimination by the physical 
examination. There appears to be a 
high co-relation between the results 
of the temperament test and physical 
condition. At least the result is that 
the poor physical risks usually are 
eliminated first by the interviews, 
temperament test or check of the ap- 
plicant's industrial or school record. 
In the same manner, cases of venereal 
disease have practically been elimi- 
nated as a factor in our physical 
testing. If minor ailments show up 
in the physical examination the ap- 
plicant is helped to the fullest extent 
in an attempt to correct the condition 
thus ascertained. 

Although the various tests are prov- 
ing amazingly successful, we do not 
consider their results as conclusive. 
They are simply ready tools in the 
hands of experienced interviewers who 
make final selections. Our interviewers 
seldom decided entirely against test 
findings. When, due to the pressing 
need of personnel, applicants have 
been employed in spite of poor test 
showings, the results usually have not 
been satisfactory. The tests have 
forecast suicides, criminal actions, and 
other startling things. 

In our testing program, supervised 
by Robert C. Storment, we try to 
follow the best standardized and most 
widely accepted forms. For the in- 
telligence test we use forms A, B, C 
and D of the Otis Test of Mental 
Ability as well as the revised Army 
Alpha test. Our aim is to determine 
that an applicant has neither too little 
nor too much intelligence for the job 
he is seeking. 

Probably the test that has occasioned 
the most interest and the mo3t com- 
ment is the Humm- Wadsworth Tem- 
perament scale which we have ad- 
ministered to 30,000 applicants during 
tne last thirty months. This test 
merits a discussion of its own but we 
must leave that for a later article and 
comment here only that the material 
it provides is generally of much 
greater interest than that of either 
the knowledge or intelligence tests. 

The Humm-Wadsworth test con- 
sists of a set of 318 questions. The 
answers are confined to a “yes'' or 
“no”. A sufficiently large number of 
questions is involved to develop an 
excellent pattern of the individual for 


comparison with the thousands of case 
studies that have been made in de- 
veloping this system. 

For certain types of applicants we 
use mechanical aptitude tests to de- 
termine the degree of manual dex- 
terity on the part of the individual. 
This is particularly important in our 
learner classification, as nearly all of 
the studies of mechanical aptness point 
to two predominant pre-requisites: 

1. That the individual have a high 
degree of coordination between hand 

2. That there be also a superior 
sense of spatial relationships. 

We have found that the individual 
so endowed can be trained quickly 
and easily for successful production, 
especially in the repetitive operations. 
These tests consist of the Minnesota 
Dexterity Tests (a measure of hand, 
arm, and eye coordination) and the 
Johnson-O’Connor Wiggly Block Test, 
testing the sense of spatial relation- 

All of the tests are quite simple— a 
matter of fitting ordinary shaped 
blocks together, putting pegs into 
holes, etc. All operations are simple 
— what is being measured is the ability 
of the individual to meet competition 
under a stop watch. Of importance 
also is the learning trend indicated in 
the several times he must demonstrate 
his ability on a given operation. 

Of very great value in an industry 
so technical, yet so diversified as the 
aircraft industry, is the special set of 
trade knowledge tests which we have 
developed under the direction of Svend 
Petersen, Director of our Education 
Division. These tests have been de- 
veloped to show the relative degree of 
skills on the part of the applicant for 
specialized work such as riveting, 
hand-forming, welding, knowledge of 
blueprints, etc. They are particularly 
valuable in showing up the "trade 
bluffer” who may have a smattering 
of knowledge which would enable him 
to get by a preliminary interview. 
These tests are of two general types, 
one being a written knowledge test; 
the other being a set of manual opera- 
tions such as actually riveting plates 
together, laying out sheet metal prob- 

Another important point in our se- 
lection program is that we have no 
upper age limit The “man over 
forty” is welcome at our gates and is 
frequently employed if he is in good 
physical condition and is skilled in a 

Throughout our search for talent 
we hold to just one rule, “Fitness for 





"We will need sixty to 
eighty co-pilots per 
year for the next 
four years . . 

-So far in 1939, we have hired 1° 
graduates of Boeing Sehool of 
Aeronautics as eo-pilo.s-would have 
hired more, had there been more 

graduates available " 


Government-approv 

schools as the Boeing 
School of Aeronaut.cs 
and from the Army 
and Navy..." 


THESE straight-from-the-shouldcr statements 
by the Director of Flying for the great United Air 
Lines point to the growing need for flyers trained 
in this modern, approved school of aeronautics. 

If you want a career (not just a “job") in this 
growing, modern industry, note these vital facts 
about Boeing School: 
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LUSCOMBE AIRPLANE CORPORATION 

West Trenton, New Jersey 


WHY YOU SHOULD 
OWN A LUSCOMBE 


with case of control. Its lightning climb and cr 
speed of 104 make you wonder how wt 
tomorrow’s plane today for only S1895. 

SAFETY AND LOW COST— a— 

employing preformed and predrilled parts, makes n 
possible for us to produce one of the safest ships 
available. Such construction enables the rapid and 
inexpensive replacement of parts by any mechanic. 
EXTRA REFINEMENTS— Streamlined beauty reaches 

pilots. A low nose gives unct|uallcd visibility. I he 
legation fuel tank is behind the cabin, allowing 


n inside. Rich upholstery and beautifully 

finished interior are standard equipmcnt^Thc hinged 


cowl makes the e 


VALUE PLUS— A metal ship will last indefinitely. An 
all-mbtai. Luscombe represents a greater investment 
in materials than does any plane of equal power 
and price. Only through standardised mass produc- 
lion can we offer sueh an exceptional value. It’s 

new descriptive folder and further in- 
formation. write Dept. N. 


MAGNETIZED 
DRAIN PLUGS 

for Aircraft 
Engines 

Powerful Magnetized Drain Plugs 
installed in oil lines remove abra- 
sive metal particles from the lubricant — prevent ex- 
cessive wear to fine bearings — reduce maintenance 
costs. Regular equipment on many aircraft engines. 
Magnetized Plugs guaranteed to retain power for 5 
years. Every aircraft engine should have this low 
cost protection. Write for attractive offer. 



—LISLE CORPORATION. Clarinda, Iowa- 


WANTED 


s RED-BLOODED 
• ADVENTURERS 


Every Saturday 


—true adventures of the 
Men and Women 
Born to Blaze the Trails 


7:30 P.M., E.S.T.— 6:30 P.M., C.S.T. 


7:00P.M., M.S.T.— 4:30P.M., P.S.T. Thrilling! True! Romantic! 

WONDER BREAD 


Learn Aeronautical Drafting and Design 
in New York at Stewart Tech 


• This Course fully conforms to the latest de- 
velopments in the fast-moving aviation indus- 
try. It includes instruction and practice in 
Engineering Mathematics, Applied Mechanics, 
Strength of Materials, Stress Analysis, Aero- 
dynamics, and Aeronautical Drafting and De- 
sign, and prepares the student for an engineer- 
ing department position. 


Other Courses are Aircraft Master Mechanic's, 
Aircraft Sheet Metal and Aeronautical Draft- 
ing. New classes now forming. Write 
promptly for full particulars, stating age, edu- 
cation, and Course preferred. 

School of Aeronautics 

STEWART TECHNICAL SCHOOL 

Dept. 131, 253 W. Mth St., New York. N. Y. 


Western Electric offers you complete 

aircraft radio systems 

... for every type of plane 



Western Electric 

TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 


AVIATION 







U. S. AVIATION EXHIBIT 
1940 ANNOUNCEMENT 

With the program for the coming season 
already well underwritten, commitments 
indicate a united front in the Aviation In- 
dustry’s determination to make the New 
York World’s Fair Exhibit of 1940 a rous- 
ing success. 

Completely restyled and animated by one of 
America's top-flight industrial designers . . . 
strengthened by the introduction of many more 
Army and Navy and private flying ships . . . 
enhanced by several new pieces of equipment never 
before on public display, the new bigger and better 
exhibit promises to far outstrip the 1939 attendance 
record of 5,500,000 interested visitors. 

Because of the non-profit nature of this enterprise 
it is economically impossible to canvass all logical 
prospective sponsors. Therefore we have prepared 
a complete story of the 1940 plan. A letter of 
request will start a copy of this story on the way 
to you immediately. 


Now that Aviation's leaders have joined to- 
gether to do a real job of selling aviation 
through the 1940 Exhibit, no unit in the 
industry can afford not to do its part to make 
the Exhibit representative and successful. If 
expanding aviation means expanding business 
for you, you owe it to yourself and the in- 
dustry to join the 1940 Exhibit sponsors. 


U. S. AVIATION EXHIBIT, Inc. 
60 EAST 42nd STREET 
NEW YORK CITY 
Or phone VA nderbilt 6-5836 


Fundamental principles of 
Airplane Design 

Airplane Engines 
Aerodynamics 

New Third Edition 

The Airplane and its Engine 

By C. H. CHATFIELD 
Untied Aircraft Manufacturing Corporation 
C. F. TAYLOR and S. OBER 

of Technology 
6 illustrations, $3.00 



undproofing of airplanes 
sphere flying 

SEE YOUR COPY FOR 10 DAYS FREE 


lvi'u-ihi VM 


McGraw-Hill Book Co., I 






AVIATION 


m>1940 / 
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You, too. can be reedy for 1940 by obtaining one of the valuable PORTERFIELD franchises which are still open . . . write or wire immediately 

PORTERFIELD AIRCRAFT CORPORATION 

1726 Wabash Avenue Kansas City, Missouri 



Big Machining Jobs! 

With equipment such as the 30" lool-room latho above 


• Write Us Concerning Your Requirements! 

_ ,the 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Midi. 





If there is anything you want— 

or something you don't went that other readers 
of this paper can supply — or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 


DEPENDABILITY 

AEROMARINE instrument co. ( inc. 



B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY mnSStcni 


long Life 
and Great 


□SvsSssls.'s 



CONTACT! 


More modern than tomorrow 
... a startling innovation in 


Fresh from the press comes 
the new Dunco Relay Book. 
Besides listing the full line of 
standard and many special 
Dunco relays, it contains a 
wealth of engineering and ap- 

Pl> " 


. information invalu- 


YOURS FOR . . . Write to- 
THE ASKING da^ for your 

fingertip“ a full “details 6 o “a ^ine 


DUHCO RELAYS 


“RUSH IT PLEASE— 

It's for the T-50!” 


We've heard this many times during the 
past few months. That's why we've proud 
to join the industry in welcoming this fine 
new Cessna twin-engine transport. 

For many years we have been supplying 
the Cessna Aircraft Company, as well as 
many other airplane manufacturers, air 


AIRCRAFT STEEL & SUPPLY CO. 

419 NORTH WATER 






Specifications 

TOUGH? 



These pistons are 

TOUGHER 


A slight difference in material makes a 
material difference in performance. 

As specialists in aircraft pistons, we 
have studied those differences. We know 
what metals, and the proper proportions, 
to use— and we know just what heat treat- 
ment is required to produce plus values in 
alloys. 

That’s why pistons made by Ray Day 
far exceed requirements of government 
specifications. 

We produce top-quality alloys in our 
own modern foundry and heat-treating 
department — and are equipped to finish 
pistons to the most exacting specifications 
in our up-to-date machine shop. 


RAY DAY PISTON CORPORATION 

All types of Aluminum Alloy Castings of Aircraft 

West Warren at Walton • Detroit, Michigan 



T T-50", to quote from its specifications, 
"is skillfully finished in a color scheme of 


used on' more than 75% of all > 


We are happy to have played a part in the 
production of your beautifully styled, twin- 
engined personal transport. 


BERRY BROTHER^ 



HASKELITE MANUFACTURING CORPORATION 


If it’s Ray Day 

it’s Grade A 


208 W. Washington St., Chicago. 
OFFICES IN DETROIT • LOS ANGELES 


NEW 


CLASSIFIED ADVERTISING = ~"= 

Aviation s 

Market Place 

CLASSIFIED V v ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 

ISeles and Service — Storage — Repairing — Charter— Aerial Towing or Exhibitions— Special Instruction) 

EMPLOYMENT SELLING BUSINESS OPPORTUNITIES: OFFERED OR WANTED 



TO AVIATION READERS: THIS IS YOUR "MARKET PLACE" 


USED PLANES FOR SALE 

INDEX 

Used Planes 
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= AVIATION'S MARKET PLACE = 



UP-TO- 

SUPPUES AND SERVICE WITHOUT WAITING! 


•| tCcrdi Aircraft 
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Contact! 
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i the market to buy, sell or 


AVIATION’S 
MARKET PLACE 





AVIATION'S MARKET PLACE =_ 


Where To Buy 

(SUPPLEMENT) 

New Equipment — Accessories — Materials — Supplies 



P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
5565 Main St. Williamiville. N. Y. 

AMERICAN FLEA SHIP *“ T A‘ V WHO 

UNIVERSAL AIRCRAFT COMPAIt. IRC. Fart WMI, Tun 

TAIL WHEEL with BRAKES 

mm 

1TI..T V “.mil... 'I'-vr . iri.l 

■>iTITANINE» 

TITANINE INC. UNION, N. J. 

1 = 1, 
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Step-by-step methods 
for airplane mechanics 

covering materials, construction, test- 
ing, servicing, and repair, especially 
of thin-sheet-metal airplanes 

Airplane Maintenance 

A Textbook for Airplane Mechanics 

By John H. Younger Allan F. Bonnalie 
University of California Boeing School of Aeronautics 
and Nairne F. Ward 

University of California 
Boeing School of Aeronautics 
353 pages, 232 illustrations, S 3.00 
' I 'HIS book presents the material needed by those who 
-*■ wish to become airplane mechanics in the large repair 
stations of national and international airplane lines, also a 
great many reference facts that will help the mechanic in 
his work. It gives practical information on materials 
and construction of airplanes and their parts, repair shop 
equipment and methods, servicing, testing, etc., with special 
attention to thin-sheet-metal airplanes. More than 50 
experts have assisted in making a thoroughly authoritative 


Typical Job Units 

The book begins with an outline of the qualifications of an 
airplane mechanic and their importance in this specialized 
trade, and then goes thoroughly into all the essentials of the 
mechanic's work, his equipment, 
principles of structures, metal- 
working, etc., needed as a back- 
ground for good work. Methods 
:arly explained and fully 


illus: 


ated, : 


made clear by over sixty typical 
step-by-step job units. Examine 
this book for ten days free. 





AVIATION’S MARKET PLACE 


Aviation schools 

AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — INSTRUMENT 




AVIATION 


e invite every young man in- 
ested in aviation to visit our 
>ool to inspect our facilities 
d equipment before they enroll, 
rite for catalogue stating your 


r=RISING SUN- — 

SCHOOL OF AERONAUTICS 


West Trenton 
New Jersey 


SCHOOL OF AERONAUTICS 


INSTRUMENT FLYING 

where airline pilots fly 
Sundorph Aeronautical Corp. 


For Additional Advertising of 
Schools and Flying Instructions 

See the classified advertising index on page 109. See "Schools" 
and "Flying Instruction" classifications under "Services" 


The West Need Aircraft Metal Workers 
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AVIATION WORLD? 
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1918 


1940 
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of 

RESEARCH AND DEVELOPMENT 

Otf- 

B<3 SPARK PLUGS 

haoe made them 

THE CHOICE OF THE AVIATION INDUSTRY 


THE BG CORPORATION 
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In the stock racks shown in the photograph 
is an evidence of the maturity of the aircraft 
industry. 

Here arc stocks of Alcoa Aluminum ready for 
shipment to aircraft manufacturers. A few years 
back such stocks did not and could not exist. 
Stocks couldn’t be built up then, for the reason 
that there were practically no standards to follow. 
Every order differed in size and alloy specifica- 
tions. reflecting the differing requirements of 
every maker and every model: nearly every 
order railed for “special" production. 

Today clear standards are recognized. For one 
example, large quantities of Alcoa Aluminum 
tubing arc litcrallv bought off the shelf. Another 
example is Alcoa Aluminum sheet, of which 


substantial stocks of standard sizes are now on 
hand. The effect on costs and convenience, for 
everyone concerned, is obvious. 

This trend toward standardization is naturallv 
a co-operative matter and of irradual growth. 
Our sales and production forces take particular 
pride in the work they have done in co-operation 
with the aircraft industry in expediting the 
process of standardizing many aircraft materials. 

When the man who sells Alcoa Aluminum 
Alloys suggests using an “off the shelf” size or 
alloy rather than a special order, he’s thinking of 
costs all along the line, ineluding the convenience 
of service and repair for the final owner of the 
plane. Aluminum Company op America, 2182 
Gulf Pudding, Pittsburgh, Pennsylvania. 


ALCOA Q ALU M I N U M 


AVIATION 





1500-watt Engine 
Driven Generator 


Series 11 Hand 
Inertia Starter 


E-160 Direct Crankin, 
Electric Starter 


STSJT 


Engine Driven 
Air Pump 


Propeller 
Anti-Icer Pump 


Motor Driven 
Hydraulic Pump 


1 f 


1 1 
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ECLIPSE 

AVIATION 

DIVISION OF 

BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U.S. A. 


T HERE is just one reason — always the same — for the 
sustained popularity of any equipment used by the 
aircraft industry . . . RELIABILITY. That, is the real reason 
for Eclipse preferment. That, plus the fact that whenever 
a new need was felt by the industry, if such need fell 
within the sphere of Eclipse, Eclipse has been ready 
. . . ahead of time . . . and ahead in performance. 




